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PREFACR- 


In introducing the present work to the notice of 
the dental profession, I may say that d,esign 
has been to make it'a specially practical one. It 
is written after an experience of nearly twenty 
years as a mechanical dentist, and contains, besides 
the results of that experience, much that has been 
derived from the practical knowledge of others, I 
hope therefore that I have’been* enabled in the 
following pages to give a clear and accui'ate. 
account of the actual niethods adopted b}/- com¬ 
petent workmen, in the construction of the various 
forms of artificial dentures. 

At page^ 216 and following ]oages will be 
found fdfuiulae, tables, and receixots, which have 
been carefully collected from various trustworth}- 
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sources, ipd which, being of direct interest to th,e 
dentist, will, I hope, further add., to the practical 
character of the work. t 

To Dr. Richardson’s valuable treatise I have 
been indebted for the account given at pag^ 193 
of Dr. Kingsley’s method of constructing artificial 
palates and for the illustrations connected with 
that subject. • 

I have to thank, also*, the Messrs. Claudius 
Ash and Sons, who have kindly granted the use 
of their wood-blocks for many of the illustrations. 

_C. II. 

PREFACE TO THE SECOND EDITION. 

That a second edition of “ INIechanical Dentistry" 
should be so soon reqmred, I hope may be taken 
as evidence that it has, in some measure at least, 
fulfilled its purpose. Several alterations have been 
made in the text, the most considerable of which 
is in regard to Celluloid. The recent improve¬ 
ments made in the manipulation of this material 
have made it necessary to re-write the phapter 
upon this subject. 
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MECHANICAL DENTISTRY. 

CHAPTER I. 

IMFJiESSIONS AND PL AS PER MODELS. 

The method of practice > adopted by the earlier 
dentists in the construction of artificial teeth'was, 
as may be supposed, very different and much less 
satisfactory than that which is pursued at the pre¬ 
sent day. Measurements by means of compasses 
were first taken of those parts of the jaw for which 
the artificial teeth were required, and by the indi¬ 
cations thus obtained a piece of bone was cut into 
an approximate adaptation to the space to be filled; 
the natural gums and teeth were then coloured— 
is we would colour the plaster model now—in order 
.hat fine fitting might be accomplished. Such was 
;he method adopted by Fapchard, and explained in 
lis work published in 1728 ; and it was not till main^ 
/ears afterwards that the practice of measuring was 
mjjerseded by that of obtaining an impression of 
he jaw b}^ means of softened beeswax. At first 
he piece of wax was held b})- the finger.s and 
'ressed b}^ them into the form of the gum ; but it 
ras aftei'Wards discovered that when tlie soft 
la.terial was placed in a. metal tra}^ of such slusj.to 
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'When only a small partial impression of tlie jaw 
is required~as is .often the case when a substitute 
consisting of a small number of teeth is to be pro¬ 
vided—the tray represented in Fig. 7 is used if the 



Figs. 4 and 5. Complete Lower Impression Trays. 


deficiency occurs in the front of the mouth, and 
those represented in Figs. 6 and 8 are employed if 
the substitute is required for either side. The 



choice of tra3is for these partial cases, however, de¬ 
pends not only upon the position of the space to be 
filled, but also upon the position of the natural 
teeth which will best support the artificial case in 
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difficult cases witli, the composition. A struct trav 
-never employed when plaster of Paris is ttS 
dp • ; in these circumstances, if it be 

, de ^rable to u^e a special tray, one may be made 
i rom gutta-percha which has been pissed into 

., shape on the plaster model, a piece rf“ on t“e 

jj (seT;t 

(j impression Materials. — r«l _ Tioio 1 
, stance is frequently adulterated with farina rest' 
steanne, &c., it is therefore necessary ehrc' e 
care ,ts purchase. The following^ athnpL 

method of testing its purity.- Pure beeswax L- 

whTlf 85“, and its behaviour 

hileworked^ between finger and thumb is charac- 

th^hafid tilfr^ P®"" being worked in 

tile hand till tough with the warmth, then placed 

upon thre thumb and forcibly stroked dovm vehld 
Che forefinger, curls up, following the finger, and is' 
m^ked by it with longitudinal streaks,” 

The blocks of wax as ^ purchased should be 
broken wuth the sharp blow of a hammer and 
chisel, and melted in a pipkin (over boiling water) • - 
the wax is then poured upon plates which have 
been slightly oiled. The discs obtained in tliF 
manner can be readily softened, and each of thein 
_should contain sufficient materical for an upper or 
lower complete model. Wax may be softmied Ip- 
c ry heat pr by warm water. By using the former 
the working gualities are retained lonqav- in tlio w->^- 
than wheh water is used. Whichei-m metliod bo 
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■omployef], liowever, careful application of the heat 
is necessa,ry, so that the material shall be made suffi¬ 
ciently soft without bringing it'near the melting 
point. Wax melts at 190° F., and the iieat recom¬ 
mended for the water in which it maybe softened is 
120° to 130° F. When soft it is kneaded bj-handj 
rolled to shape, and placed in the impression tray— 
"which should be first heated slightly in order to 
make the wax adhere to it. The impression is then 
taken, greater force being recpuired in the upward 
pressure than that required for composition or plas¬ 
ter. “ Some practice is necessa,ry,’' Mr. Idarris says, 

in knowing the proper'qiuuitit)' of wax to use in 
the cup; the usual mistake is to take too much.” 
This applies still more when composition or plaster 
is the impression material; for these being much 
heavier than Avax, there is so much the greater 
tendency for (in the case of uppers) the matari,?J to 
fall away from the surface to which it is pressed. 
The wax should be moulded, Avhen placed in the 
tray, into a rough outline of the mouth to wdiicli 
it is to be applied ; this will enable too op-"U'aior to 
do Avith less material and less pressure than would 
• otherwise be necessamy. 

(< 5 ) Gtctiu-percha, —Thi.Srsubstance is much "valued 
by some dentists, as giAung most accurate impres¬ 
sions, and being especially useful for -under-cut 
cases. The general experier.co .’^eems to be, how¬ 
ever, that gutta-percha is not to bo depended upon 
for this purpose, the shrinkage Avliich pi nndei'gocs 
after AvithdraAval -from the mouth being 'v'ery con- 
.siderable. To avoid this shrinkage, it has been 
recommended to leave it till it becomes perfectly 
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h aj-d before withdrawing ; but then it will be found 
in under-cut cases that it is impossible to withdraw 
the impression. If the dentist should ever experi¬ 
ence this, the ^est plan he can adopt for extract¬ 
ing the tray and rnaterial is to soften the latter by^' 
means of warm water. Time must be allowed, 
and as the mouth becomes inured, the temperature 
of the Avater given may be increased, until the 
gutta-per.cha shall be softened sufficiently for Avith- 
draAval. To prepare this substance, heat it in 
water slightly under boiling point, and dry ii 
before placing in the warmed impression trajr. 

(r) Godiva, or Stent, Composition .—By means ol 
this composition impressions may be obtained Avith 
.much more accuracy than with Avax, though Avith 
less accuracy than Avith plaster. It does not, Iioaa^- 
ever, demand so much from both operator and 
patient as the latter substance, and its inferioritA' 
is perha-ps so little as to make it preferable in 
many cases Avhere a plaster model is not easity 
obtained. Therefore Ave find the composition used 
generally for partial cases, AAffiile .,for edentulous 
uppers or loAvers plaster’ is employed. It is 
softened in Avater of a someAAdiat higher tempera-, 
ture than that required for Avax ; but the Avater 
should never be alloAAmd to reach the boiling point, 
as OAmr-heating destroys the material. The tray 
is filled in the manner alread}'' described. In 
taking the impression less force is required than 
for Avax,,an4 the material must be kept in jrosition 
AAdiile setting by iireserving a stead)^ pressure upon 
the tray! AThen the composition has become 
sufficiently hard, tlie impression is AvdtlKlraAvn from 
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the mo'Lj.tli, and cold, water slir/akl be allowed.to 
flow over it. 

{i?l) Plaster of Paris .—This is generally recognised 
to be the material which gives tlfa most perfect 
impression of the mouth. The p]a{,5ter for this 
purpose should be new and of the best quality. It 
must be carefully mixed, and this should be done 
in or as near the operating-room as possible. Ifc 
is generally found necessary to mix with the water, 
before adding the plaster, a small cjuaniity of salt 
or other siibstcince \vhich will accelerate the setting. 
The cpiantit}^- of this setting-mixture to be used 
altogether depends upoTn the condition of the 
plaster at the time of mixing. New plaster, for 
instance, requires more “ hastening ” than that 
which has been some time in use. Where there is 
any doubt about the setting-rime of plaster, a small 
quantitr?" should be mixed as a test, and the time 
noted that it takes,to cha,nge from the consistence 
of molasses to the condition when it will break. 
The mixture can then be applied, so as to accele¬ 
rate up to the desired^ time. 

The proper quantity of Avnter and setting-mixture 
.having been placed in a small basin, the plaster 
is added in a careful aiid equal mamier until it 
reaches the surface of the water; it is dien mixed 
thoroughly and filled into the tra,y. The plaster 
.should be left higher in the ceiiii!' so that on 
introducing" it into the mouth it tviil come first in 
contact Avith the jpalate. When it sho’‘''"s ri disposi¬ 
tion to retain the form given to it Avithglic knife or 
spatula, it is in a projAer condition flu’ placing in 
the mouth and ta,king the impression. Another 
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guide for this is w]ien the tray can be turned over 
without spilling the plaster. For very high palates 
a little plaster is Sometimes taken from the basin 
on the point c/ the forefinger, and placed directly 
;i on that part^of tile palate just before introducing 
: the tray. ’ 

|| With regard to taking the impression, Mr. Coles 
ij says : “ The great secret of saving your patient an}^ 
i discomfort is just to have the right quantity of 
[ plaster in the tray to suit the case, and then with a 
! steady hand place it well back in the mouth before 
I you let it touch the teeth. After this bring the free 
borders of the back of the.tray into contact with the 
superior part of the palate, and then press upwards 
from behind forwards until the whole of the tray 
embraces the dental arch. Adopting this plan 
secures two points : you prevent the plaster falling 
backwards and falling upon the base of the tongue 
to produce retching, and also bring the overplus to 
the front of the mouth, where it is visible and 
therefore more manageable. When the plaster 
that remains in the basin will break with a clean 
sharp fracture the impression must be removed 
from the mouth. Air having been let in at the 
sides by drawing away the cheeks and lips, stead}^ 
downward pressure must be applied to detach the 
mould from the teeth and gums. At this part of 
the process there must be no hesitation on the part 
'of the operator, as every moment the hardness of 
plaster, is ^increased and the difficulty of safe 
removal becomes greater.” For edentulous and 
manypArtial cases the ordinary.tray, filled in the 
manner described, will give the best results. 
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Where the teeth standing in the mouth are leaning 
towards 'each other, however, or‘are what is called 
under-cut, a plaster impression, so taken would 
occasion much trouble, so that it; is advisable, to 
provide in a special way for overcoming these 
difficulties. 

We may do this either by altering the arrange¬ 
ment in the. tray, so that on withdrawing the 
impression, the plaster wdll readily break at the 
difficult points, and in such a manner that it c^n 
easily be joined again, or we may make such 
a temporary change^’upon the standing' reeth tliem- 
.selves as will enable the .impression, to be readib/ 
withdrawn. 

The first can be efl'ected in the following niaiiner. 
Take an impression in Gocliva or wax in the usual 
way, and scooja out this over pakite a.nd gums to 
the depth of at least an eighth of an inch, and 
freely about the teeth, leaving, however, the border 
of the impression standing to the breadth of about 
an eig'hth of an inch. This forms a shallow box, 
into wffiich—the surface having been roughened— 
plaster is filled,"the narrow border -which has been 
left across the jpalate being a guide as to the 
quantity required, and also spindng as n dam to 
prevent the escape backwards of the plaster. The 
model is taken in the manner already desci'ibed 
for this material, axid, when wdthdra.wn. the piaster 
will readity break at the under-cuts. Tiie -pieces are 
then collected, placed back in po.siliori, emd fastened 
with cement at the bench. 

Professor Austen adnmcates another inethod, but 
on the same principle: 'Wake a wmx .inpression 
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lie teeth of the model one or two layers' of thin 
plaster to fill up all under-cuts, and to make the 
plate fit loosely; saturate the model with water 
j , and mould oyer it a gutta-percha cup. It should 

jl':; “V ® ^ thick, so 

as CO bestifi and unyielding; but on the outside 
||[|| next the lips, not more than i or yK thick so 
III “ be slightly elastic and yielding. The whole 
[| inside of the cup must be roughened up with' a 
11 scaler or excavator in such a way that the plaster 
, i can take firm hold. In most partial cases the im- 
pression must be removed in sections, the inside 
. remaining entire, but the outside and the parts 
between the teeth coming away separately. In ■ 
jl very difficult cases it is necessary to partially cut 
[jh into the cup, so as to permit its removal in sections 
^ with the plaster adherent. These cups have no 
1 handle, but are removed by inserting a pluo-o-ino- 
j. instmment into a small hole previously ma^ in 
h the back part of the cup where it is thickest.” 

The other principle upon which thpse difficulties 
Aij are overcome is to make shell alterations in the 
ij moutn itself as will permit the withdrawal of the 
t impression. This is done by first of all diyino- the 
parts, and filling in the under-cuts with softened 
wax or clay; the impression is then taken with an 
ordinary tray filled with plaster. 

Preparation of Impressions previous to casting- 
in Plaster. ^Those taken with Godiva or witli wax 
should be thoroughly cooled by running cold ivater' 
over then? before they are worked with; and v// 
impressions must be perfectly cleansed from the 
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;;aliva qr blood wiiicli may adlif^ve to them. Blood 
]H g'enerally found upon irnpres.sions where the 
roots have been filed, and if allowed to remain it 
will rot the plaster it comes into c&ntact with, a,rid 
thus injure a part of the model it is nj.ost important 
to retain perfect. The surfaces of the composition 
or wax may be cleansed b}/ using cold water and 
a camel-hair brush. For plaster impressions hot 
water may be emjiloyed. Teeth standing by tlieni- 
selves must be supported in the plaster model; 
therefore it is ne«cessary to insert pins into the 
depressions which indicate their position in the 
impression material. These pins may be of copper 
or iron wire, of the thickness used for tube teeth, 
and should be of varying lengths. ' Each pin 
should be about double the length of the tooth it 
is meant to support. Where the impression of the 
tooth goes right Up to the metal of the tra3^““as 
often happens with long incisors—the pin should 
be bent at one end to a right angle for about an 
eighth of an inch ; the short end is then inserted in 
the back or face of ,the tooth, near its apex. For 
Godiva the vdre must be heated slightly before 
inserting, and held in position until the material 
hardens round it; for» pla.ster, a hole must be 
drilled for its reception. 

The surface of composition and ivax impressions 
msij receive a very thin coating of oil. The surface 
of those taken with plaster must receive a very 
.thorough and careful coating before aasti-ng, or the 
parting from the model afterv/ards will not be 
easily or safely accomplished. Oil may be used foi* 
this class of impression, in which case several- 
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coatings must be »g-iven. Parting liquids^ are sold 
by the manufacturers for this special purpose; and 
Harris gives the following as suitable parting sub¬ 
stances : ‘‘istpa varnish of sandarach, or shellac, 

, or of dilute soluble glass, with a little oil upon the 
varnished surface when dry; 2nd, by saturating 
the impression with as much oil as it will take up 
without standing upon its surface; 3rd, by coat¬ 
ing with a dilute soap mixture.” The first—varnish 
—^“is liable to dull the sharpness of the impression, 
and is therefore objectionable.^ Perhaps the most 
suitable is the soap mixture, carefully applied with 
a camel-hair pencil. * 

Casting the Plaster Model.—It is of great iriiport- 
ance that, whether for vulcanizing upon or for 
plate work, we should have what is called a “ hard 
model.” The only way known in which we can 
obtain this is by mixing the plaster thick—that is, 
with as much plaster to the water as we can make 
it take up. 

None of the substances described as having the 
power to harden plaster have realjy any influence 
in that direction. After a little practice it ma)^ be 
mixed and shaken into the impression in a thicker, 
state than might at first,have seemed suitable for 
that purpose; and if it be made in this wa}', and the 
drying be properly done, a strong hard model will 
be the result. Vvflien the plaster has been mixed, 
the impression is taken in the left hand, and the 
plaster j.s introduced (with the knife or spatula) at 
one end of .jt—that would be in a full upper on the 
slope leading down to the last molars ; from this 
the plaster must be made to flow right round and 
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over the impression. This is cIo«e by tapping tiie 
bottom of the tra}^ upon the bench continuously, 
while the plaster is being added at the j^art referred, 
to only. Care must be taken not to^strike against 
the impression material while filling it pith plaster'; 
and in the case of the more fra.gile impressions 
some kind of cushion should be used for striking 
the under surface of the tray against. Ep 'filling' in 
this v/ay (from one point only of the impression) 
the air is expelled be'fore the advancing' plaster "in 
a harmless and regular manner: if the latter be 
introduced on the other hand at alifferent parts of 
the impression, it flows together and encloses the 
air, and a more or less false model is the result. 
When the impression is once covered, the plaster 
may then be cjuickly added to a thickness of a.bout 
a quarter of an inch. If the model is for a vul¬ 
canite case no more building is necessary : it is 
allowed to harden, when the further stages are loro- 
ceeded with. For a “plate” model, however, it 
must be built much higher, and this is done when¬ 
ever the plaster,in the basin becomes thick enough 
to “hold” or retain itself in shape. It is then 
f aken out of the basin, and formed, upon a square of 
paper or glass placed on the bench, roughly to the 
height and shape of the model desired. The im¬ 
pression tray is .next taken, and, being turned 
over, its plaster is pressed down into that just bui.lt 
upon the glass, a knife or spatula being used to 
draw up the one plaster over the other.,and; also to 
improve the shape, so far as that can bq done while 
the model is in this soft condition. Only a little 
practice is required to make this the quickest and 
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in all respects the. most satisfactory method for 
hp ^ model in plaster. The latter muk then 
be allowed to becorhe thoroughly hard before at- 
the impression 

j , ^ The separation of wax from the plaster model 
11 j nay be accomplished by dry heat or by warm 
water. If the former be employed the heat should 
|be allowed to come to the wax through the plaster; 

I a moderately hot iron plate, if the model be laid 
upon It. will answer the purpose well. In either 

Jca^ over-h^t must be avoided, and the wax only 
j; softened so far that in drawing it from the model 
I;, fte plaster teeth will not be in danger of breaklno-. 

'! water only should be used 

l|,l he model, being placed tray downwards in the 
j water, should remain, where there are teeth stanclino- 
jf at least, until the impression material has become 

II soft throughout, before separating. Inhere plaster 
|has been employed for the impression veiw o-reat 
I'^care must be taken. If colouring matter has been 

I mixed with the impression plaster, the line of 
.separation between it and thfe modelwill be more 
: readily observed. The separation, in many cases, is 
effected by gently tapping phe tray and enclosino- 
border of plaster; generally, however, it is necest 
sary to the impression plaster away from the 
other. Before doing this it may be an assistance 
to heat the parts. Mr. Coles says they - should be 
placed in a basin of boiling water and allowed to 
lemain for two or three minutes. The lieat jiro- 
cluces expansion of the plaster, and tlic one portion 
(tlie impression) having been mixed earlier tlian 
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the model this expansion is unequal and thus starts 
the division of the impression.'' 

Supposing the model to be‘for a plate “base,” 
it must then be pared with the knifo, so that it shall 
part easily from the sand in tlie process of sand¬ 
moulding. For this purpose it is not only neces¬ 
sary to cut the sides with such a slope that will 
enable the model easily to drop from the sand, but 
such parts as are not intended to be covered b}' 
the plate, and are likely to grip in the sand, must 
be filled either 1101(1 with plaster or afterwards (after 



waxing the model) with wax. The accompanying 
figures represent an upper and lower model pared 
into shape. < 

Some dentists would ncnv at once proceed with 
the sand moulding; but the usual practice is to 
“ diy ” the model at this stage and wax or varnish 
its surface. For this purpose it should be placed 
at the fire in such a position as will insure the heat 
being gradually raised to a point beyond what can 
be easily borne by the hand. The model is then 
dipped, by means of a stout thread tied round it, 
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into, the mixture, ^^ich by this time should be 
melted and hot.* 

If both are in proper condition the mixture will 
I at once boil up Over the model, which may remain 
thus covered fqr about a minute. It is then with- 
^, drawn, and, the adhering mixture having been 
1 drained off, is laid aside to cool. From a quarter 
|'i| of an hour to an hour maybe given for “ drying” a 
model. But it should be remembered that though 
|| by -under-drying the hardest possible model is not 
; ■ obtained, over-drying is accom,panied by much 
:: more serious results; for it will be found that a 
|| model which has been allo-v^ed to remain for a con- 
J siderable time close to a strong fire, and then 
i 1 waxed, is quite unfit for use. Therefore it is neces¬ 
sary to attend carefully to the heating of the model; 
l and it would perhaps be better to say “ wax the 
j| model when it is hot ” rather than “ when it is 
I dry.” 

f The mixture in -wHcli models are “boiled ’’ is general!}' composed 
’ of from one to two parts resin' to one part wax; sometimes stearine is 
used for this purpose. , 
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CASTING METAL MODELS.—SAND MOULDING.--- 
ZINC.—-LEAD. 


Moulding Sand.-—The sand employed by dentists 
for ihis purpose is the same as that used by brass- 
founders. 

It must be made sufficiency damp with water 
to give the necessary cohesion to its particles, and 
that which is to come in contact with the model 
must be fine grained in order to. take a siifliciencl3r 
sharp impression of its surface. Sand which vvdien 
closed in the hand takes a good impression of its 
lines, and brq,aks with a clean fracture, may be said 
to be in proper condition for moulding. 

But in preparing this material, and in the subse¬ 
quent operations, it is pecessary to remember that 
the conditions which are most favourable to obtain¬ 
ing a good impression in the sand—viz. dampness, 
fineness of the grain, and tight “ ramming "—are 
most unfavourable for the reception of the melted 
zinc which is to be poured into it. So/diat with ovei'- 
damp and tightR consolidated sand the zinc will 
boil and an imperfect model will certaSinly result. 
Or if only the necessary dampness has been given, 
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Still, if the sand be tio-htly packed, there will be the 
same unsatisfactory result. ’ 

The explanation is, that when the melted metal 
I 'I comes in contact^vith the sand steam is immedi- 
ately formed, which, if the latter be loosely packed 
will escape, harmlessly through the pores; but if 
1 I on the other hand, the sand be solid, then the steam 
l!l cannot escape in that way, but struggles throuo-h 
'lij die metal, causing it to ^^boil,” and a false model 
ijjl is generally the result. The sand which is to come 
i|.|i in contact with the model may be.,fine grained, but 
li the flask or ring should be filled up with a coi-ser 
*4 kind. 

:|| ^ Casting Rings or Flasks.-Xhese are sometiiiies 
f I ni the form of a square wooden frame ; but generally 
I ^ iron rings are used for this purpose, of very simple 
; construction,^ being merely a hoop of cast-iron, 

|. greater in height and circumference than the model 
' 1 to. be cast in it, so that sufficient space may be left 
between the model and iron in all directions for the 
sand in which the former is to be enclosed. 

I The casting ring is placed ujion thp bench, and 
j the model, after being brushed with parting powder 
^ (lycopodium, or French chalk), is placed in the centre 
, of the ring. The fine sand) is now dropped over 
the palate, &c., and this is followed b)^ the coarser 
kind, sufficient pressure being used to carry tlie 
sand into all the irregularities of the model. ' The 
ring is now filled up with the coarser sand, and it 
must not he “-rammed ” solid, but only sulliciently 
tight to prevent it from giving wa.}^ in tlic suli- 
sequent handling. A knife should bo drawn across 
the superior border of the iron ring, to give iho 




sand a, perfeclly Icvt'l surfrif'*-./ '}}>>■. rani'].'* i*--now 
lifted perpcijclicLiiai-iy Io/ il)t dd j ' ■ • ioc’.-s 

from the bench, and a inn •• > i i odf m 

surface of the model with a ii,v(-nu_C', 1 a.-umr a.ii] 
suffice to disejigage it from the sand. 

Another method of lal<inp- the r.i.a'.-h h'-in the 
sand may be adopted. .Afirr hljing hfie ring; and 
levelling the .surface, ihe meuM is lurncc owr, so 
that this surfice shall be nmet the hf imh fv/hini 
must be clear of sand and ilat}. The Ujudel is then 
gently tapped over the surface v'^ih the IjaTimer. 
and lifted out of the sand as it becomes loosened, 
either bj^ means of a pbinled too^ oi screw sunk in 
the" plaster, or b)?- inserting the thumb and forefinger 
just enough to grasp the model at opposite points ; 
while it is so held with the left hand the hammer is ^ 
used in the right. This method of bringing away the 
model we decided^ prefer for the following reasons. 
When this plan is adopted, portions of the sand 
impression which may become detached .still 
remain in the mould, and can, with careful treat¬ 
ment, be pushed into position again : but when, the 
model is droppeci out, as in the first methocl, the 
detached sand falls with it. and cannot be replaced. 
Again, it is possible todiumour a model when lifting' 
it out, so as to loreserve ^ln under-cut, which would 
break awmy if the other method 'were employed. 
For example, an edentulous upper, with an under¬ 
cut in front, may often be withdrawni in this wa,}'' 

, without injury, if the sand be first cut from the back 
wall of the model to allow for the necessary move¬ 
ment. Where it has been considered necessar}-' to 
use fine sand tightly consolidated, an escape may 
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be provided for the a^eam by piercing the sand with 
a broach over the surfaces not required for the 
:, fitting of the plate; for example, the palate may be 
jj.[ treated in this way when only a narrow gold plate 
jj is to be fitted to the’model. 

j.;i The majority of models may be obtained by 
il the methods just described; but others are met 
'il'i with presenting difficulties not so easily overcome. 
Kj Partial cases, for instance, where the teeth, from 
their shape and inclination, make it impossible to 
lij withdraw the model without destroying the im- 
; pression; and edentulous cases also, where under¬ 
cuts extend along both sides of the model. In the 
former—partial cases—the difficulties are got rid of, 
when the teeth causing the trouble are to be clasped, 
bjr removing the complicating teeth from the model 
j-previous to taking the sand impression. In order 
I that they may be removed satisfactorily, and so that 
I they ma,y be replaced perfectly, it is necessar}^ to 
I have this point in view when inserting the iron or 
i copper pins into the impression material before 
casting the model in plaster. The piiis should be 
straight and slightly bevelled, and the thicker end 
inserted in the impression material. Before taking 
the model in sand, the teefh to be clasped and 
likely to cause difficulty are cut round their necks 
with the fine bench saw, but only so far that bj' a 
slight rotary pressure a clean fracture across the 
neck will take place, and the tooth and pdii will 
leave the model together. An otherwise impossible 
impression may now be taken with ease; and tlie 
teeth may be retmmed afterwards to perfect posi¬ 
tion, a little cement from a hot knife being used to 
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fix llirm. 11 will he <‘ibscrvcrl‘Oi.'-'if iho l-’ad 

not been bex^ellcd ax rle^'^rihrd f -- ""''b joilir 

liavc i-emained standing in ii.>. ax.d'i '.bien the 
teeth were removed. ^ 

Wbei-e this mcitbod cannol > ,i > . < t >''Lr- 

cuts may, in manj'- instances, b.- fej-,,1 (..jt 'tb -\va>: 
to simplify the sand moiJdiiiy ■ ior then ^ a con¬ 
siderable number of cases of ili’: d •-'--in in 
which a perfect fitting of the jplate into tlie under¬ 
cuts is undesirable; Fig. r i shows such a 'case, 
where it would he impossible to insert in the mouth 


L 



a plate fitting perfectly to the under-cuts here in¬ 
dicated, In other cases again we might make an 
addition, for the purpose of facilitating the mould¬ 
ing, which may easil}^ be ta'ken away with file or 
punch from the zinc cast. 

By the means already noticed we are enabled to 
succeed with all but a few cases of specitil difficulty, 
and these include edentulous uppers ,<j where the 
under-cut extends along the outsida.of the alveolar 
ridge on both sides of the ja.w. The figure shows a 
section of a model with these undei'-cuts at A andB. 
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Iii-sucli a case we'-'fill a casting ring loosely with 
sand, and, when filled above the level of the ring, 
consolidate the surface slightly with the hand. Now 
I take the plaster liodel and press it perpendicularly 
down upon theisand until the impression is buried 
(j, about an inch, when the sand is pressed compactly 
Ij i between the ring and model. A knife is now 
jj|;|:i used to cut a wedge-shaped block from each side, 
|!ji which will thus leave the under-cut parts entirel}^ 
l|| exposed, and the model is withdrawn. The surface 
of the cut sand may now be more,carefully shaped 



!:and made as smooth as possible., Part Jug material'* 
:: is then shaken over these prepared surfaces, and 
the model, which should also be brushed with chalk 
or lycopodium where it comes into contact with tlie 
new sand, carefully replaced. The prepared spaces 
on each side are now filled with the finest sand, 
made thoroughly cohesive and consolidated as Avell 
as the circumstances will permit (Fig. 13). While 
packing these' side blocks, one end of a short 
length of binding wire ma}^ be left imbedded, l\y 

® The best parting substance for this worlc is sand which has been 
dried by heat and reduced to fine powder. 



iK.nv plighUY laj'jpcd, lii cn-'f' < i ■ ; UO; 

on]}?-sufllcii^nf io a’lo’v ]>(■•■! ' . . the 

latter is withflKiw-i • c u'he 

exact position, and the zinc rsiKdiff-n'-' .>c>u"'d : 
but before doing so we mnti p’■-.- lJo, re a ns for 
obtaining a thicker and stronger ziwn this 

purpose an iron shape, represenrcil hi rircijop in 
Fig. 14. must be placed Jightly upiin liie; sand, 
which will give its o-\vii form to the TneLal—an 
upper part of ci viiicanite flask for instance, comes 
very iiejir the shape required. Some fresh sand 
should be gently placed against the shape -all round, 
in'ease the metal should escape. 

This method of taking difficult impressions by 
means of cores lias been described with reference 
to edentulous cases only; but of course the same, 
system may be adopted with partial eases present¬ 
ing similar complications. 

By one or other of the methods explained a 
means will, we think, be found for casting models 
of every desiiription, and that in the readiest and 
simplest manner. A moulding flask, however, was 
introd'aced several yea,rs ago by Dm .[Tayes, which 
was specialty designed to overcome the difiiciilties 
met with in the class of models we have last de¬ 
scribed. This fl,ask has not, however, come into 
general use; the complication of pacts may partly 
explain why it has never become a favourite with 
practical dentists, but besides this dc may be said 
that though the theory upon which, if is constructed 
is correct, the theory is one which cannot very 
easily be perfectly’ carried out in practice. 





rrS'^O 




METAL MODELS AND COUNTERS. 


therefore be careftilly attended to while dieating,, 
, and the mould filled whenever the melting takes 
place. The small ladle should be heated well 
before using % lifting the zinc. 

Besides pressing the metal in a 
good working condition, this plan 
is also, of course, favourable to ob¬ 
taining a model uninjured by “boil¬ 
ing.” After the mould has been filled 
and the zinc is properly set, the 
latter is then taken from the s»and 
and. cooled. The metal model is 
now compared with the pfaster one, 
and any defects removed by using 
the steel punch (Fig. 19) or file. 

Lead.—^The counter may now be 
taken in either of two ways. The 
melted lead may^ be poured over the 
zinc model, or the latter may be “let 
clown ” into the melted lead. 

To obtain the first, the zinc—which 
must be perfectly dry—is, placed' 
upon the bench, and sand is heaped 
round it and high enough to reach ||j!ij[i||liil!| |||'!;( 
the margin of the impression. The ' 
cast-iron ring which is to give shape 
to the counter is then placed lightly 
upon the sand, some of which is S pV j 
banked up over its edges to pre\'ent 
the lead from flowing under the xi, 

ring and out*of the mould. Into this 
iron shape, the walls of wliich rise about two 
above the surface of the zinc impression, a 
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slightly inclined so as to facnitate pariiiig. the 
lead is xsoured. 

To obtain a counter bj/ the > ' “ < "U the 

lead is melted and poured itdfi- n siiirahie iron 
shape, and the zinc, held in flie hand or 03-^ pliers 
teeth downwards, is imbedded to th- extent 
required, in the melted metal, and held in position 
until the latter sets. Or ihe had h.,\h’p been 
melted in a ladle, the zinc maj/ at once he sunk in 
it, while so held, until the impression is siiiTiciently 
imbedded. Whendset, the lea.d counter is struck, 
from the ladle, and, behig' of the same sitapo as the 
la,tter, it forms wha.t some consider a most con¬ 
venient reverse, especially vhere it is the custom 
to do much of the striking upon the knee or in the 
hand. We prefer to make the couihci in thc- 
raanner first described ; it need take no more time 
chan the others, and a g'oodone is porbap.s obtained 
with more certainty. 

When the metal models have been cooled in 
water, they 11133^ then be separated by striking* 
the zinc on opposite osiflcs wdLl) the bencii ]iamme,r. 

The shrinkage of zinc .inter.fercs Jiiore or less 
' with the perfect fidting* of plates, aiid sumo tlenimis 
have tried what are cnlltd fusil do nioiols, ' which 
have much less shrinkage than sine. lucre are 
objections to the use of the fusible moiai models, 
however, of another kind, which rundn.r tliena un¬ 
suitable, so that in regular prcshice jinc i? 
emplo3md as the best metal froni w’hirl-: ihe- die 
can be made. The loljowing i}arricid;;rp with 
I'egard to fusible metals are giveu by Pro.fesso!' 
Austen: 
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“Type Metal.— jJLead, 5 parts ; antimony, i part. 
Fuses at 500°, contraction less than one-fialf that 
of zinc, more compressible than the latter, and 
very brittle, 

“Zinc, 4 pjirts; tin, i part. Fuses at a longer 
heat, contracts less in cooling, and has a less 
surface-hardness than zinc. 

“ Tin, 5 parts ; antimony, i part. Melts at a lower 
heat than either of the preceding alloys, contracts 
but slightly in cooling, is harder than tin, and 
sufficiently cohesive. It is rea.dily oxidized, and 
should be poured as soon as melted.” 

Fusible Alloys.—The following tabular view of 
the more fusible alloys, the respective properties 
of which are deduced from actual experiments, is 
given by Professor Austen, in a paper on “ hletallic 
Dies ” [American yotirnal of Deitt. Science^ vol. ’v-i. 
p. 367). Zinc is introduced into the table for the 
purpose of comparison. 
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f ]>TE gold is much too sn-rt to be eniplovorl as a 
“base” plate for artificia.l teeth; it is tiierefore 
necessary to mix with it a certain amount ot silver 
and copper to obtain the hardness repuiror ue- this 
jrurpose. 

Four pennyweights of alloy to the ounce of fine 
gold is sufficient to render the rnetal suitable for 
dental purposes; and this is the quality of gold 
{20-carat) adopted by many eminent dentists for 
base plates, while the)^ use i8-cara.t for clasps- &c. 
The standard favoured.by the raajontv of dentists, 
however, is 18-carat—6’dwt. alloy to the iS dwt, 
of fine gold—for plates, a,iid i6~carat for cla.sps 
and wire. It would bd more satisfactor)’ if the 
clasps, &c., were made of the same qualitv as the 
main plate, as then -we should be able to use solder 
of a higher quality than is at present possible. 

Gold plate and wire, of the various thicknesses 
and equalities recjiiired, may be purcliaseki at the 
depots ; and in practices where there fs constant 
flow of mechanical work probably that is tire most 
profitable plan ic adojh. fThcre quiet seasons 
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occur, however, with considerable regularity these 
may advantageously be turned to account^ by the 
dentist preparing his own plate and wire. To accom¬ 
plish this the Sallowing are the chief implements 
required: furi^ace,’crucibles, rollers, draw-plates. 
The furnace employed for melting the metal mav 
be ^ the ordinary draught furnace (Figs, 20 and 21), 
built of brick-work, the chamber in which the fuel 
and crucible are placed being about 8 inches square 



Figs. 20 and 21. Draught Furnace for CkiW. 


and about 15 inches deep. The sides of this chamber 
are formed with fire-bricks„and at the bottom is the 
grate (Fig. 20) which supports the fire: the rest of the 
work may be done with the ordinary bricks, build¬ 
ing up to suitable shape. When this is completed 
.the top forms a fiat surface, upon which an iron 
plate h is fix^sd, which forms a convenient heating 
surface for n^any purposes. Or the molting ma)- 
be accomjdlished b}^ means of a gas furnace. Of 
these, the one introduced by I\Ir. Fletcher, 'Whir- 
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four, sovereigns to rgduce to 18-carat must be com¬ 
posed of 3 dwts. 21 grs. silver, and i dwt/gi grs. 
copper, in order that the total alloy in the resulting 
gold shall be eii’jal^parts silver and copper. 

Formulae, re'^ipes’&c., regarding gold plate, clasps 
wire, and solders will be found at pp. 217—221. 

Melting.—On this subject Mr. Gee says in hii, 

Practical Gold Worker” : “Inpreparing the mix¬ 
ture of gold, silver, and copper for the crucible, care 
should be taken in weighing them accuratel}/-, in 
order to prevent improvement 0/ deterioration in 
the qualities of gold constantly in use. In melting 
all qualities it is a wise plan to place the lightest of 
the metals at the bottom of the crucible—viz.' the 
copper first, the silver next, and the gold last; * by 
so doing, the melter is more likely to get a perfect 
amalgamation of the metals, as the gold, being the 
heaviest, is sure to find its way to the bottom of 
the pot. Plumbago crucibles are the best for all 
practical melting purposes, and, with care, vdil last 
from twenty to fifty times. If nevy a veiy small 
quantity of charcoal powder should be put into the 
pot with the mixture of alio/. This coats the sur¬ 
face of it, and prevents the metals from adhering to 
it. When the gold is at t,he point of fusion, fling 
on to it about a table-spoonful of jiure and perfectl}-' 
fine vegetable charcoal. The layer of chai'coal 
which forms upon the surface of the gold in the 
-crucible protects the mixture from the action of the 
air, which viould refine the gold by destro3hng 

® In mdtii-.sg small quanlitics we have aclopUd the opposiio oiaicr—■ 
melliiig first the gold and silver .and then adding (he more volaiilc 
metal, the copper. 
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and this forces itsalf into the bar of gold,^the sur¬ 
face of which, becomes irregular and full of holes. 
On this account alone, in preparing clean and 
smooth bars of ^gold it is objectionable. The same 
may be said e^f borax, but that is still largely used 
in the jewellery trade for melting purposes. 
Nevertheless, we are confident, from long practical 
experience (the result' of many years’ study and 
practice, during which time we have worked up 
ifitiny thousand ounces of gold), that there is no 
better flux than the mixture oS sal-ammoniac and 
charcoal for every possible purpose required in the 
subsequent treatment of the different qualities 
of gold; and that for toughness, cleanliness,' and 
producing good workable properties, it cannot be 
surpassed.” 

Scraps, or Cuttings and Filings.—These, if kept 
clean, and apart from the miscellaneous scraps and 
filings derived from repairs, &c., ma}^ vdtliout difli- 
culty, be melted by the process alread};- described. 
In order to preserve them in this condition, sepa¬ 
rate trays should be provided for aew work and 
repairs; and that used for'new work should be 
cleared frequently^ the gold being collected in a 
box until required for n-ielting. That used for 
repairs, &c. will contain, even when the utmost 
care has been taken to exclude them, various sub¬ 
stances which will render the rolling and working 
.of the gold with which they are associated some¬ 
times a very difficult if not altogether impossible 
process. TlT,ese substances include small pieces of 
lead, iron'mineral, zinc, and platinum, cbc. Iron is 
to a great extent removed b}^ means of the magnet, 
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“ diy ” process). Tijjat is to dissolve the metals by 
means of acids, and then precipitate the gold from 
the liquid. This plan is not to be recommended 
for this reasonpt^hat, apart from the great amount 
of time and inconvenience connected with it, the 
cost of chemicals and the loss of gold is out of all 
proportion to the small amount of metal the dentist 
requires to refine ; so that with the utmost care 
the money loss resulting very closely approaches 
what a respectable refiner would charge for doing 
the work. 

When the scrap is in the condition described, 
the best plan is to melt ii with an ordinary flux, 
afterwai'ds break the crucible, and send the metal 
to a respectable refiner, who will, as the- dentist 
desires, return the purified gold or its value in 
mone5r, deducting a small charge for assaying and 
refining. Should, however, the dentist wish to 
make a trial of the scrap and filings himself, the 
following particulars regarding the treatment of 
lemel will assist him. 

. Lemel.—This consists of the gold ,fiust and very- 
small scraps, with which org'anic matter and other 
impurities are alwaym associated. “ Sift the lejiiel 
through a fine sieve, to separate the small portions 
of gold from the dust, letting the lemel fall on a 
clean sheet of paper provided for the purpose. This 
should then be carefully'- put into an iron ladle, 
and heated until all the organic matter is entirely 
destroyed. V^^hen the burnt lemel has sufficiently' 
cooled, put the magnet through it, in order to 
collect and remove whatever iron or steel filings 
may be contained therein. The scrajD should 
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always be seijai-aled from (tyold dost). 

Then take—■ 

Lerael or gold-dttst . , . 12 ozs. 

Carbonate of poLassa . . 2 ,, 

Common salt oz. 


Well mix the lemel with the seilts, and then place 
the preparation in a sidttle-pol; after which place 
a lay-er of common salt on it, tind transfer it a,;o 
the furnace. A ygneater portion of tlm mixture 
should not be put into the crucible than will fill 
it to -within one inch of the top, to be safe, as it 
rises in the furnace and may overflow. When the 
fire is at its height, the heat must be continued for 
half an hour longer. The pot, at the expiration of 
that time, must be carefully withdrawn, and placed 
aside to cool, when it maybe broken at the bottom 
-with a hammer, and the gold will then be found in 
a button. A little nitrate of potassa (saltpetre) 
may be added occasionally when it is in a stare of 
fusion; but tire saltpetre must be added with very 
great care, for if too'much be put in, and org'anic 
matter be still present, it will rise above the top of 
the melting-pot and garry some portion of the 
precious metal Vvith it. This may/ be prevented, 
however, by the tiniest application or a little dry 
common salt in powder,” 

The gold produced in fnis maune.r vdil bo more 
^ or less below the qiialit)- usually rvorlted ior pialc, 
and the dentist therefore may have to add fine gold 
in order to raise it to the usual staiidardi 

The pouring of the gold into the ingot'-moulds 
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introdncod b'-t\vecii the rdii^r'-,^ ;n fl.e <' si-r^e o,i lag 
rolling operation^ in ih* r>.i!nf‘ (iTcriii'ji • nnlcss 
when it is necessary to “ cross ‘ su cO? Lo acconi- 
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Fig-. 26 . Draw-p!ate for V, 

inodate the pattern lead, in which case the gold 
must first be annealed. 

Clasp and wire gold is made of a mjjCcure of gold, 
silver, copper, and sometimes platinum, or, without 



Fig. 27. Drawing Tongs. 

the pla,tinuni, more copper is used in tne alloy tlian 
silver. The various receipts for thii! kind of gold 
are given at page 219. 

To make wire the bar of gold is only slightly 
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reduced in the rollers, and from this thick plate 
strips are cut by means of strong shears fixed in 
the vice, the gold being held firmly in the grasp of 
strong pliers. ^S§fore and after cutting, the metal 
must be annealed.The strips are then—their 
edges having been slightl}^ filed—hammered on a 
small bench anvil so as to give a certain amount 
of roundness to the strips, which is necessary 
before submitting them to the draw-plate (Fig. 26). 
They are then annealed, and one end must be filed 
i to a suitable point, which, being introduced in the 
■ hole of the plate, comes through and affords a hold 
' for the pliers or drawing tongs, by which the rest 
of the strip is drawn through. The draw-plates 
I may be fixed in the vice where there is no dravv- 
bench, and the point of the wire being' grasped 
jffirmly in the dravving tongs (Fig. 27) a sudden pull 
I' or fall back of the body will draw it through. The 
ij-wire should be kept oiled, and be occasionally 
(annealed.. 
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' elastic tube joining th’e nozzle of the bellows to the 
' ordinary mouth blowpipe, with such slight modifi- 
cation as may be required for regular action by 
the foot, will serve as a bellows-blowpipe. More 
1 complicated machines may be purchased, however, 
'I and which, no doubt, act more satisfactority, in 
which reservoirs are provided to equalise and 
: maintain the stream of air. 

f A very simple form of hydrostatic machine is 
[. obtained in the following manner. One tank 
[: having been ; filled with water, 5 another, made 
rather smaller, so as to fit easily into the first, is 
j turned mouth downwards upon the water con- 
,j[tained in tank No. i. Thus the second tank'is 
[[filled with air, which cannot escape except when 
|a stopcock fixed in the top is opened. To this 
stopcock is fastened an elastic tube, the other end 
I'of wAich is attached to the blowjaipe. To git'e 
; force to the blast it is only necessaiy to add 
.weights to the top of the tank containing' the air. 

Richardson thinks highly of the one represented 
by Fig. 29. It “ consists of a tank or c)-finder m?.de 
of.sheet iron, zinc, or copper, of variable dimensions, 
usually, however, from 4 to 6 feet in length and 
from 12 to 20 inches in dianseter. To tlie side of 
the cylinder, near the bottom, a pipe with faucet 
is attached called the suppl3f-pipe, and is designed 
to conve)/ water to the tank, another is attached to 
the bottom, termed the waste-pipe, and is used 
to discharge th>e contained water. To llie centre 
of the top pRthe C5dinder is adjusted a. stop¬ 
cock to freely admit the ingress of air when 
(;he water is being discharged, without which the 
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continu9us blast is nt)t difficult to acquire,^ as is 
often’ supposed; somg come to it at the first oi 
second trial, and all will overcome the difficult}' 
after a few well-^i»e(^ed efforts. 

“The art onc« learned,” says Harris, “is nevei 
forgotten. But many will not master the first dif¬ 
ficulty, and become the slaves to mechanical appli¬ 
ances which, however useful for many purposes, 
can never supply the place of the simplest and best 
of all "blowpipes.” 

The following directions, givei* by an anony¬ 
mous writer and quoted by Richardson, will point 
to the conditions required*for maintaining the 
blast. 

“ The tongue must be applied to the roof of the 
_mouth, so as to interrupt the communication be- 
^tween the passage of the nostrils and the mouth. 
The operator now fills his mouth with air, which is 
to be passed through the pipe by compressing the 
muscles of the cheek while he breathes through the 
nostrils, and uses the palate as a valve. When the 
mouth becomes nearly empty, it .is replenished by 
the lungs in an instant, w!tile the tongue is 
momentarily withdrawn from the roof of the 
mouth. The stream of air nsay be continued for a 
long time without the least fatigue or injury to the 
lungs. The easier way for the student to accustom 
himself to the use of the blowpipe is first to fill the 
mouth with air, and while the lips are kept firmly 
closed to jDreathe freely through the nostrils. 
Having effect this much, he may introduce the 
mouth-piece of the blowpipe between his lips. By 
inflating the cheeks and breathing through the 
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j clean’; srdly, the flange requires to be directed and 
I managed skilfully; .4thly, the solder should be 
I well suited to the work it is used upon, and flow 
smoothly. ^ 

It is most eisential to have the joints fitting 
close. Without this condition satisfactory results 
are impossible, and to obtain it care and skill 
must be employed. The second requirement is 
next in importance : the joints should be clean. 
To effect this, the parts to be soldered must first be 
scraped, to remove the oxidised surface of the gold, 
and then be covered with a solution of borax, in 
order that the surface may Ids preserved in a fit state 
for soldering. The borax solution is made b}'- rub¬ 
bing a lump of borax upon a slab of slate, or of 
rough ground glass, with water. In the solution 
p thus made the pieces of solder are placed, and the 
joints are touched with the solution either b}^ using 
a hair-pencil or a small piece of wood cut to a 
chisel edge—this last is most convenient in many 
cases. In soldering gold the borax solution 
must be very sparingly used ; ,when ’it is used in 
excess and in a careless manner, it acts as a most 
effectual barrier to the running of the solder otasr 
the parts where it is desired. In soldering sih'er 
a liberal application of borax is necessaiy, and, 
after the case has been heated up to soldering- 
point, the solder should be touched noth a borax 
lump. Also in heating up the case after borax has 
been applied, -flie heat should be imparted yrao.v/u//)' 
at first, other .rise the borax will swell and displace 
the solder. The third requirement is a carelul 
management of the flame. Various Jonas aiid 
p 
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shades of flame are obtained by means ob the 
blowpipe. The former depend upon the position 
of the point in relation to the jet; the latter upon 
the force of the blast which is ,sdAt through the 
tube. With the point of the bloy^pipe held at a 
little distance from the jet a broad flame is 
obtained. If the blast be a strong one, the colour 
will be blue ; if weak, white. With the point held 
just within the jet a pointed flame is obtained, the 
colour, as before, depending upon the force of the 
blast. Between fhese extremes we ha,ve others, in 
which the white and blue and broad and pointed 
are associated in various proportions. Of all these 
the*'most suitable for our purposes ai-e the broad 
blue-white flame (mostly white) for heating up, 
and the pointed white flame for reducing the 
solder. The entii’ely blue flame should never be 
employed. As to the management of these flames, 
the rule should be to heat up the plaie with the 
flame described, as if it were our design that the 
heat of the plate should melt the solder; when the 
solder from This action begins to give wa^y then 
the pointed white flarfie may be turned sharply upon 
it. The fourth point—that the solder should flow 
smoothly and freely—requires that the gold used 
for the soldering shall be of an inferior quality to, 
and therefore more fusible than, the plate to be 
soldered. At the same time it must be remem¬ 
bered that it is m.ost desirable that there should 
be as little difference between the twe golds as pos- 
" sible. Thus for 18-carat plate Riciigjdson advises 
a solder 16-carat fine ; then, supposing that the 
solder we use is as indicated about 2 or 3 carats 
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below the plate it is used , upon, and that it has 
been well-mixed and melted, the smooth and satis¬ 
factory flowing of the solder altogether depends 
upon careful atte^ntion to the three first conditions 
to which we haye referred. 




CHAPTER V. 


THE SWAGING OR “STRIKING UP’'‘ OF PLATES.— 
CLASPS. 

This is, according to the model, a very simple 
operation, or the opposite. Most edentulous cases,- 
and partial ones with shallow teeth standing, 
are very easily swaged between the zinc and 
lead models so as to fit the plaster cast: but lower 
partial models with long teeth standing over which 
the plate must be struck will be found sufiiciently 
difficult. 

Suppose th^ case in hand is an edentulous upper, 
belonging to the first class, and for which a gold 
plate is required. It is first of all necessary to 
have a line drawn upon the plaster model which 
will indicate how far the plate is intended to extend 
in all directions; sheet or pattern lead is then 
pressed over the model, and cut so a,s perfectly to 
represent the future plate, the traced line being 
the guide. The pattern is now taken from the 
■plaster model, flattened carefully, and placed, upon 
the gold plate, which may at once I 5 %*mut by the 
bench shears according to the jea-ttern, or a point 
ma3/- be used to trace the laiter more exactly upon 
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the, gold before cutting. Some advise that the 
gold should be left slightly larger than the ^pattern 
to allow for trimiriing and slipping. We think 
this, is a mfetajiie: the slight extension of the 
plate which results’ from the striking is amply suf¬ 
ficient to allow for trimming; and as regards the 
slipping, this is an evil which must be guarded 
against in a very different manner. The ragged 
edges which have been left by the shears are filed 
away, and the plate annealed by means of the 
blowpipe flame. When gold is heated to redness 
for this purpose, it may be cooled at once in water, 
since no rehardening take& place, as with steel, &c. 
The first part of the swaging is now proceeded 
with; and it consists of beating the plate into 
shape upon the zinc, by means of horn, bone, or 
wooden hammers.^*^ The plate is held the 
fingers of the left hand in position upon the die, 
whilst the pointed end of the hammer is used upon 
that part, of the plate covering the palate. Having- 
got the palate to fit in a suitable manner, we next 
proceed to the alveolar ridge and thp outer edges 
of the plate. » 

This part of the operation must be done very 
gradually and carefully in some edentulous cases 
which exhibit a tendency to “fold.” This fold¬ 
ing of the plate, which generally occurs in front, in 
a line with the frcenum, ma)^ be prevented fre 
quent annealing and persistent use of tlic mallei. 
In an exceptional case, however, it may be advis¬ 
able to cut a narrow wedge-shaped piece out ol tlie' 

« Horn hammers of most convenient shape for this piiiposc imiy be 
had at the depots. 
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front part of tlic plate; the < tlge.'- cio^e over caclt 
other as the striking procccclo: Vvh'ieii the jjIaLc is 
fitted, these edges arc dressccl and soidcrod with 
the hardest solder (Ash's No. i.piqr f;A,ample). 

During this and the siibsecjiieni;. fitting of the 
plate, particles of the zinc and lead adhere to the 
surface of the gold, wliich is in dangeer of being 
injured their contact when it is heated, or an¬ 
nealed upon the charcoal. To prevent these meteds 
from coiitaminating" the gold, at huger of paper is 
sometimes placed^ between the zinc and gold, and 
between the latter and the lead when stvaging. 
Oiling of the plate is also said, to prevent the adhe- 
siofi of the base metals; but we pi'efer to use the 
pickle acid for this purpose. This should be kept 
warm, and in some convenient place where the 
fumes may escape harmlessty. Before annealing, 
the plate is immersed in the warm acid, -which at 
once clears it from the adhering metals. By this 
plan no time is wasted and all danger is avoided. 

The plate having been sufficient^ fitted by 
means of the mallets—during which process it 
should be more or legs frequently annealed accord¬ 
ing to the peculiax-ities of the case—it is now 
placed between the die(.and counter upon the strik¬ 
ing block or anvil. A sharp blow is then given 
upon the zinc with the swaging hammer, after 
which the plate is examined to see whether it is 
being struck into proper position ; assured of this, 
it is replaced, between counter and die and the 
striking proceeded with. When the pjate has been 
struck into the shape of the first zinc, it is placed 
upon the plaster model—-which in some simple 
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casQS it may fit perffjctly at tins stage—and reduced 
to the proper dimensions. If there is much ^;urplus. 
the best way to do’this is to go round the plate 
with a markiiSg point, tracing its outline upon the 
plaster model. ^ Now take off the plate, and as there 
are two lines on the model—the outline of the plate 
as it should be, and the one just drawn, the outline 
as it is —the eye is at once afibrded a reliable guide 
for this operation, which is performed by means of 
the shears (Fig. 31), punching pliers (Fig. 32), or 



Fig’S. 31 and 32, Shears and Punching Pliers for Plate. 


file. The plate, as has been said, may fit the piaster 
impression correctly at this stage; but tlie fitting is 
generahy defective, and tfio striking must ilmrr'lhr, 
be continued upon a second or even third die ami 
counter. The usual practice, is : for a modt:! wiiicfi 
presents no .special difficulty, two dies and coiiniers 
are provided; for the more difficult models, lirrie' 
dies and coinfficrs are jnado. Trouble i.s someiiiiies, 
expericncesi-fi-om the sjfiitting of the zinc dir.- whifi- 
swaging. If a lliick washer or inm punch is imei'- 
jjosed Ijotwccn tlie strileing luLinmer ajul zeme, llii,-. 



r> iii-ry'iifi i‘ nut ^Tbr; 

]>tnu’ 1 i .shr'ubi 1 )c of Mich I'l-jylit aco lhat 

I hi ‘ Toil hand ninv yraco it idijlc ct/ilsirir; ivitij the 
right. 

Jt is hy jju mcrl^^ r-. ^taih. b o .cr • on that a. 
ron-rct fit will lie olflainiai I'-''.’using's!en the iai'g't.r 
nuiiiher c>) hies, ixi .ue| ’e. a .suciinn oppen- 
phit.,, Cuming freji! flu. i.,s( ,,i-.d h,.M PJ,'!. hoes Jiot 
accnretcJy lit tlie ihast a iinuie^^iuij, inp ’*ests or 
gTi'sps along l|s outer edges on both sides oi the 
model, her.viiig the pj-to opoii along' the line of 
the palate, Tbiis is owing' to the contraction of 
the oinc ; in rcaljl)^ the plate has been '-'iriich to a 
model .slightly smaller than the plaMmi onrg so that 
tvhen it is placed upon the latter it must ride,or 
grasp upon the outer edges. To correct this defect 
the 'fusible metal ” models ha.ve been tried and re¬ 
commended by some dentists; but these, as has been 
observed, have defects of their o-wn which render 
their use objectionable. A more usual method for 
correcting the fault of the zinc die is to place one 
or more layers of damped paper along the outer 
surfaces of the zinc* along which the plate grasps : 
the latter is then closed over these upon the die, and 
then struck between the die and the counter. But 
the most effectual and satisfactory rnetliod, accord¬ 
ing to our esjierience, is to take that part of the 
plate ■which grasps, between the fingers, and bend 
it out -with a sharpj decided motion of the thumb. 
The best wa)^ to hold the plate, so as to get the 
proper purchase aiid so as to see exactly w-hat you 
are doing, must be ascertained before"-attempting 
to bend it. If it grasps upon a particular part or 
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poiut, rather than along a considerable length of 
its outer borders, w& use pliers, and give the plate 
a sharp pull rather than a bend at the point where 
it rocks. AiT> ordinary pair of pliers, in which the 
square jaws have been rounded away in such a 
manner as not to mark the plate, are most con¬ 
venient. By one or othter of these plans a misfit, 
which can be certainly attributed to the shrinkage 
of the zinc, may be rectified. 

Suction Chambers.—A cham.ber may be made in 
a plate by swaging or by soldering. For the first 
it is necessary to fix on the palate of the piaster 
model, previous to sand moulding, a piece of wax 
or metal, which must exactly represent the height 
and extent of the desired chamber. This is, of 
course, reproduced in the zinc, and a corresponding- 
chamber is made in the plate in the usual course of 
the swaging process. A sharper outline is given 
to the struck chamber by going round its edges 
with the steel or copper punch. 

In order to solder a chamber an outline of the 
shape desired is drawn upon the p^jate. A hole 
is then pierced to allow an eiltrance for the sma 11 
frame saw, which is made to cut out the part indi- 
• cated. Apiece of plate, of the form desired for the 
chamber, is next fitted, so as to cover the opening 
in the main plate, and to make a perfectly close 
joint with it. When this has been accomplished, 
the edges must be prepared in the usual way 
for soldering, and the chamber is then fastened in 
position by means of wire clamps (Fig. 33). These 
last are made of steel or iron wire — thickness 
of pin-w'ire generally—and are of diflerent size.s, 
D 3 
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; and .molars of considerable length are standing, to 
' ^ the top of which the gold plate must be struck, are 
I; sometimes difficult to strike to ; and it is in these 
!; that we find^The, tendency to “slip” during the 
j; swaging process, it is found advisable in such 
;[! cases to reduce the teeth of the first zinc to vfithin 
|l about an eighth of an inch of the gum (Fig. 34). 

Otherwise, with long teeth standing the mallet could 
' only be made to fit the plate to the model in a very 
imperfect manner, and if the former were struck in 
such a condition between the die and counter it 
would split in all directions ; but with the teeth 
shortened to the extent mentioned, the plate can 
be very readily struck into shape. Instead' of 
filing them down upon the zinc model—a some- 
I what laborious exercise in certain cases—the im- 
I' pressions of the teeth in the sand ma}^ be filled 
to the extent required. The surfaces in either 
;i case must be solid, smooth and rounded at the 
" edges. The pattern for the jolate ma)^ be cut upon 
the plaster cast as usual; but it will often be found 
most convenient to fit it to the reduced zinc cast, 
leaving it “full ” over the surfaces of the filed teeth, 
so as to allow sufficient material for striking to the 
height rec[uirecl. The plate,cut from the padern is 
then fitted in the usual manner with the mallet and 
afterwards at the block upon the first or filed zinc. 
It is then placed upon the second zinc, and {(jroed 
into shape by the mallet and bone punches; iiicue 
or less frequer.t annealing being neces.Nar)- to ]mv- 
vent splittin!'". It may now be struck at the blocl-: : 
but here it is necessary to observe c(,‘rtain precau¬ 
tions which shall preveiit its slipping. .[hi.s is a 
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difficulty frequently met with pi lower partial plates 
or bridges. In such cases it is designed to fit to the 
top of the long' teeth behind'which it passes; but, 
after striking between the second die and countep 
the plate is found to have slifiped down from the 
position upon these teeth which it should occup)^' 

This is the result of the inanner in which it was 
placed between die and counter; for if the plate ■ 
and die be struck into the resisting lead, both are 
not sent home together, but the plate is held, back 
by the lead while the zinc passes by itself down to 
its proper seat, 'if the simple precaution be taken 
of placing the plate fii the lead befoi'e striking, 
instead of upon the zinc, “ slippingwill never be 
encountered. But it is not sufficient to place it 
loosely in the lead and then close the zinc ujion it 
and strike. Care must be taken that it is placed^ 
sufficiently deep in the lead counter befox'e striking.' 
To accomplish this in some instances it will be 
necessary to use the ho.rn hammer, and even the 
round-edged pliers; the more difficulty there is 
experienced in doing this, the more reason is there 
for taking the trouble. Through the whole process 
of “ striking ” the same manner of placing must 
be observed, for the friction between the plate and 
lead, when the former is driven down with the die, 
has a constant tendency—even when the counter 
has been widened by repeated striking—-to draw it 
down from the teeth. 

If it is intended to have the plate punched ” 
round the standing teeth, that should be? done upon 
the second zinc. The copper or small bone punch 
may be first used. It will fit the plate sharply to 
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theonecks of the teoth, and so indicate the line to 
be followed by the steel punch. The latfer (Fig. 
35) must then be used with great steadi¬ 
ness, keeping'itjin constant and regular 
. motion along tjae line required. The plate 
then, if accurately fitting the plaster 
model, is prepared for the “ clasps.” 

Clasps.—Partial cases are generally 
supported in the mouth by means of 
clas’ps. These may be formed from gold 
plate, or from gold wire. ^ 

The “plate clasps” are.the most satis¬ 
factory which can be employed for the 
great majority of cases. The objections 
to the use of the “ wire clasps ” are that 
they are ineffective as a fastening, and 
destructive in their action upon the natural 
teeth round which they are placed. The}^ 
are ineffective because, first, they are too 
narrow to give a steady support to the 
case; and, second, they act upon that 
part of a tooth which is not well adapted 
for the purpose of holding—vizt the neck. 

Then the wires are destructive, because, 
being narrow, and acting flong' the line 
of the tooth least protected by enamel, 
the}^ act i-aiDidl}^ as an abrading power, [I ( !; 
cutting into the substance of the tootli ^ 

sometimes to a considerable depth. 

The effective support obtained by plate 
clasps may be best observed and contrasted wiili 
those made of wii'e in the case of a narrow-necked 
bicuspid or canine tooth. 
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Suppose a wire clasp is €tted for tlie tooth 
figured'; when the case is finished and about to be 
placed in the mouth the dentist bends the wire 
to the small circumference at if, anef the theory is 
that the wire will stretch sufficiently to pass over 
the thick part of the tooth at a, and reclose and 
gi'asp again the small neck when it passes to b> 
In practice this does not happenif 
the wire has lost its ela,sticity in sol¬ 
dering* the flat teeth, it closes but little, 
if aii}y after passing a, and a wire 
retaining the best possible spring is 
still unablb to close upon the narrow 
neck of a. large-crowned tooth. The 
second figure shows a plate clasp fitted to the 
same tooth ; as the denture to which it is attached 
is pressed “home,” tlie clasp continues to act upon 
a —the broadest part of the tooth—which it does 
not pass, and therefore continues to grasp in a 
perfectly satisfactory manner. 

The points which must be observed 
in order,to obtain the best results from 
this method of clasping are elasticity, 
shape, and disposition. First, the clasp 
Took fitted with should gTEsp tliG tootli by its eiasticitjy, 
putecia-p. quality depends —other 

things being equal—upon the thickness of the plate 
used, the latter must be as tliin as the other cir¬ 
cumstances of the case will allow. Those other 
circumstances upon which this thickness of the 
plate must depend are the breadth and the length 
of the proposed clasp. For example, a very long 
bicuspid or molar must be fitted with one made of 
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thinner plate than would be used for a much 
shorter tooth, and b|- thus varying the thickness 
we obtain an^ equal spring or elasticity for the two 
clasps. j ^ 

Again, the Ipngth of the spring must also be 
considered; for instance, a clasp made to surround 
a molar of large diameter will require to be thicker 
i': than would be the case if a short one acting only 
i| I upon the of the molar was employed. In con- 
!|||nection with the elasticity of plate clasps it must 
I'be remembei-ed that this also depends upon the 
jifway in which they are soldered, and, though other- 
lijwise perfect, the satisfactory* action of a clasp may 
! be rendered.impossible by the careless performance 
of this operation. A short one, for example, acting 
only upon the side of a bicuspid, must be soldered 
dpnly at the back part of the clasp, thus leaving the 
whole side perfectly free as a spring. A long 
I clasp extending round the face of a molar, on the 
ijother hand, should be soldered right round the 
Iback and side as well, thus leaving onl)^ that part 
jlfree which covers the face of the tooth. 

I But besides varying the thfckness of the plate 
land the disposal of the solder, according to the 
Ijpeculiarities of the clasps, in order to have them 
luniformly elastic, we must vary the thickness also, 
in order to accommodate the condition of the teeth 
as found in different mouths. For instance, in the 
case of particularly large and firmty fixed teeth, 
we must use somewhat thicker plate than usual, 
whereas in &e case of teeth which are slightly loose, 
plate must be used which is particularly thin ; and 
if this precaution be taken, observing also what has 




round upon the face, of the tooth they would not 
act so well. Lying, as they do, against the sides 
of the natural teeth; the artificial ones may be 
fitted over th^ front border of the clasp so as to 
perfectly conceal it. 

^ For the molar teeth no very uniform rule can be 
given. In the case of canines and bicuspids the 
; 'sides are almost invariably the only holding sur- 
j I' faces, but the molars afford a good holding surface 
,iLm all directions; and the fitting of a clasp round 
I j; -the face of teeth placed so far back in the mouth is 
ijjnot so objectionable on the score of appearance as 
jrjwith the others. The molar clasp, therefore, is 
j'l sometimes made entirely to 
j j surround the tooth, sometimes "’i 

it acts only at the side, and 
’oftenest, perhaps, it occupies 
a middle position between 
.these two. Their length de- «ie heigh 
pends upon the conditions of 
each case; as regards their shape or breadth, the 
[same rule applies as for the bicuspids. In the 
case of a molar such as that*sketched in Fig, 40 
'the clasp may rise high up on the side of the 
[tooth as at c c; but round the face at a, and the 
,i back a.t i 5 , it will be observed from the shape 
[that the clasp should not rise higher than the 
points indicated. 


Arrangement or Disposition of Clasps.—This is 
a very important point, for without a correct 
adjustment or arrangement, so that they will act 
a.gainst each other and against themseh-es, the 
most perfectly shaped clasps will be useless. 
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Having decided in any given case as to which 
teeth‘are most suitable for clasping, it must next 
be considered how a proposed clasp will act vdien 
tightened; that is, in which diregtioh will it tend to 
draw the plate ? • When this has been ascertained,, 
another must then be provided which directly 
opposes this tendency by pulling in an opposite 
direction : then, so far as these two are concerned, 
the arrangement is -perfect. A .double bicuspid 
clasp which closes upon both sides of the tooth, is a 
perfect arrangepient. Weie. if the clasp be tight¬ 
ened on one side of the tooth, its tenderic}^ is 
directly resisted by the opposiic one, and the ph te 
remains fixed in its true position. .Again, if a clasp. . 
be carried round from the back part of >a molar, 
covering* the posterior half of its wall, and a.nother 
round the front of a bicuspid on the same side oi 
the mouth, these together would form a perfect 
arrangement. But suppose the same back-acting 
molar clasp was used with one similarly fitted 
round the hack of the bicuspid instead of round the 
front, such^an arrangement would result in failure, 
or both clasps would draw in the same directioi 
and unsettle instead of fasten the plate. 

We are not, howeyer, alwa3!'s able to resist the 
action of one clasp b}? that of another in the way 
described. How shall a plate carrifing bicuspids 
and molars be fastened, where only the front six 
natural teeth are standing, with no space between 
latP" Is ai d canines ? This i. ope of tko‘^< ex¬ 
ceptional cases where the 'Aside clips "’areuseless ; 
tor there is no clasp or point to resist tlnur action, 
and a plate fitted with them would simply be un- 
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settled, and would fall back into the mouth in the 
direction of the arrow,'Fig. 41, if they were closed. 
The clasps in such a case must be fitted com- 
pletely rounduhe/ar^ of the canines in the shape of 
|i a narrow band^near the gum, as traced by the 
I dotted line a h; and they must be soldered round 
the back and side of the tooth, so that the only 
r'acting part shall be the narrow band in front. 
j|: Then the latter when tightened will be resisted by 
f the gold at the back. 

I Again, where only one or two, natural molars 
remain on each side of the 
mouth, a clasp fitted round 
the front of the molars 
; 07 ily will incline to un- 
j settle the case and force 
ij It out of the mouth. In 
I these cases, supposing the 
ii second and third molars 
j to stand together on both 
I sides of the mouth, then a 
clasp should be carried round the back of the third 
molar to resist the tendency ofhhe one fitted round 
the front of the second. Fig'. 42 shows a case of 
this kind. Here if clasps wei»e fitted only round the 
fi'ont of the molar and bicuspid at a, the case Avould 
not sit satisfactoril}/-, therefore we carry clasps 
round behind the molar to h. As the third molar 
is generally very short a wire clasp ma}' be used. 
Where this back clasp camiot be applied, then the 
one I'ound the front of the second molar should 
encircle that , tooth back and front ns far ns pos¬ 
sible, and it should be soldered (as in the last 
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with the pliers, to placS the clasp between the lead 
•and zinc and strike it i:^to shape. The impression 
;!of the tooth jn the counter should be slightly 
.enlarged with a’graver, and the clasp inserted into 
|jit [the lead) instead of upon the zinc before striking, 
|lin the manner already described for preventing the 
■slipping of plates. 

I When the clasp has been fitted and “ dressed,” 
[ithe main plate is then filed just sufficient at the 
jneck of the tooth to allow the clasp to pass down 
[into position between the main opiate and the 
natural tooth. In the case of long molar clasps, or 
others intended to act only upon the front of the 
tooth, the joint should be made close round the 
back and sides ; but for short side “ clips ” the 
j^pint should be close along the short line at the 
back, where only the solder is to run, and from 
;this point forward along both sides the main plate 
may be made to taper away neatly from the clasp 
to a slight extent. This will give a more finished 
outline to the plate, and also leave free 'working- 
room for the band. The joints should now be 
scraped, and the clasp united to’the plate wdth \vax 
cemdnt; the latter will hold more securely if the 
parts be slightly heated before app^diig it. The 
plate with clasp attached is now carefully taken 
from the model, and its lower or palate surface 
imbedded in equal parts of plaster and sand, made 
into a paste with water.* When this has set, the 
wax is removed* from the joints, which must then 
be thoroughly cleansed and prepared for soldering. 
The case is then heated, in order to dry the pkister. 

* See p, 256. 
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the inside or palate surface. Before cutting the 
pattern in lead for tip second or strengthening 
, 3 plate, the oth^r should be tested and its weakest 
i S! points ascertained;, fo;r over these the streiigthener 
Limust be left brgader than elsewhere. When a 
I ji! partial plate is strengthened it will often be 
I |,i{| advisable to carry a tongue of the strengthener 
irinto the spaces where one or two artificial teeth 
Sj will stand isolated. 'This is more especially re- 
' quired in the case of tube teeth—in these the pin 
should be soldered through both plates ; it is also 

I necessary in cases where the teeth are long. 

' The plate from which the Strengthener is made 
; is usually thinner than the principal one; how 
much thinner depends of course upon the pecu- 
1 liarities of the case. Narrow lower plates require 
stronger strengtheners than upper ones do. 
t ’ The strengthener, having been struck into posi- 
I j |tion and fit between the metal models in the usual 
I [manner, is then placed in position upon the main 
'll plate, and both are struck together between the 
'lij die and counter. They are then scriaped over 
'ip the surfaces to be united, and 'the borax solution 
[ sparingly applied; the two are now grasped at 
different points by the wire,, clamps, which hold 
them securely together during the soldering opera¬ 
tion. It is best to only partially solder them in the 
first instance, or “tack,” as it is called; that is, 
three or four small pieces of solder are melted at 
considerable intervals round the joint; the case is 
then examined, and if the edges are closely fitting, 
the soldering is at once completed. To do this 
satisfactorily, the solder should be used in narrow 
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in the deaning acid, it leaves .a surface between 
the plates unfavourable for soldering; the. base 
etals which may adhere after striking should 
,1 therefore be -, removed with the scratch - brush. 
Striking the plate ’after the soldering has been 
completed has A tendency to “start” the solder; 

:| It should therefore be avoided if possible. In the 
1:. after stages of working, if it be necessary to heat 
II up the pkte again as in soldering clasps, pins for 
Ij iiz., clamps shoidd be replaced. Some 

I trouble may be experienced in these after heatings 
I from the solder of the joined plates melting. This 
I may be endrely prevented if a strong solution of 
borax be liberally applied round the whole ioiiat 
and vitrified by heating up the plates, using the 
blue flame to melt the borax. Of course strono- 
.•^wire _ clamps must grip the plates while this 
being done. By this means a thin coatino- of 
glass is given to the whole surface of solder, which 
IS thus thoroughly protected and preserved un¬ 
altered all through the construction of the plate 
The strengthener should, as a rule, be soldered 
before attaching the “ clasps ; ”>nd the solder used 
should be higher in quality than that used for 
subsequent operations. With 18-carat gold for the 
plates and 16-carat (Ash’s bfind) for the clasps, we 
have alwa3^s used No. 1 solder for the strengthener 
andT\fo. 2 for clasps, &c. 



CHAPTER vL 

TAKING THE “TJTE" /N 'rjS ANN PLA'STE.K. 

In small partial 6ascs it is usual simply to take an 
impression of the opposing leetii: 3,nd. tlie operatorj 
haying oljserved the manner in which the patient 
naturally closes the mouth, i.s able, when the model 
of the opposite teeth is made in plaster, to join it 
with the other in the correct manner. In most of, 
these cases there are sufficient indications on the > 
cusps of the teeth to show how the models should 
be ioined to represent the natural bite. 

With large upper and lower cases, iio'wever, a 
different method is adopted. Wax is softened, and . 
formed into* a bloc|n round the ridge of the plate. 
It must be of such a‘heiglit and shape as will take 
the impression of the teeth of the opposite jaw 
when the mouth is closed in a natural manner. In 
the case of an edentulous uppe-p or of a complete 
set of u]3per and lower, we have no guide on the 
model, as with partied pieces, as to the height and. 
fulness required for the biting blocks. In such 
cases the wax must be formed along i;he ridge of 
the plate, according to such indications of the 
required height as ma)^ in the first instance have 
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oeen obtained from the mouth itself. And it is 
^vvell to leave the blocks somewhat in excess, both 

as to height and fulness, so that upon trying them 
, |in the mouth >hey can be cut down to what may 
|:|ibe taken as the natural depth of the bite, and may 
jijialso be reduced iu front to that shape which gives 
|il|ijjthe best expression to the face. Both these condi- 
I'tions will more readily be obtained by reducing 
iji than by building up the wax. If the precaution 
f|'be taken of heating the plate just sufficient to melt 
:j|! the surface of the wax placing the blocks, 

I the latter will remain perfectly fast<jned-during the 
j|: subsequent stages. 

11 Getting the patient to bite'correctly is a 'well- 
|| known difficulty. Dentists of experience say that a 
I wrong idea is conveyed to the mind of the patient 
Iji vdien he is told to “ bite; ” this seems to suggest 
!| that a point to point closure of the teeth is desfred. 
The expression “close the mouth,” or “bring the 
side teeth together,” may therefore induce a more 
j natural articulation. Again, the patient may be 
Iffisked to “swallow,” and that movement almost 
'll^compels a natural closure. Perhaps the Jnost valu- 
able suggestion, however, is that which points to 
the tactics of the -painter who draws the attention 
of the sitter away from the object of his visit by 
conversing upon other subjects, in order to obtain 
the natural expression he desires. False bites are 
no doubt often the result of the patient’s anxiety 
over an operation upon which so much seems to 
depend. ,, 

V/hen the wax blocks for an upper and lower 
set have been reduced to the depth and fulness 
E 2 
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th.s roughened surface, building it in the.shane 
of a flat block to the back of the liel The 
surface of tVis plaster must receive one t nmre 
grooves (F.g, 44)bfcuts, made seas to aUow tlm 
,, parting of that Which is to be filled into them The 
blocks, plates and models are united as before, aM 
|[. the grooves of .the added block having been oiled 
i plaster, s mined ratherthick, fllled iu.o^tlm g oo“’ 
,,, and b,u.lt up (Fig. 45) to the roughened back of the 
ij other model. When plaster is to be united, as here. 



. to a roughened surface, that surftHe sliouid be moist, 
ened in order to effect a secure union. 

_ Another kind of working bite-the best of all— 
IS obtained by using an art!culating frame. The 
simplest form of this implement acts on a single 
joint (Pig. 46); and if this joint be well made, 
tile simple articulator answers the purpose well. 
They are made of brass or gun-metal, and in a 
variety of shapes, as may be seen in the cata¬ 
logues. The base or bottom of each model is 
roughened, and the parts (biting blocks and 
models) fastened in position with cement; plaster 
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their grinding surfaces. By the other bites we 
cannot seisi^the insidfe cusps, and we can only be 
assured thar the articulation is good as regards 
, them by a somewhat troublesome process, which 
i is therefore often neglected. 

!|| Bites for partial cases maybe cast bjr first cut- 
|i[ ting a perpendicular groove on the back of the 
i| model, then filling plaster into the impression of 
|| the teeth in the wax block, also into the groove on 
I the model, and joining the plaster as you would 
i!| build a bridge. The groove ancf all parts of the 
l| model likely to be touched .by the plaster should 
:j of course be oiled. . 

I In the case of edentulous or nearly edentulous 
! uppers or lowers, it is of great advantage to take a 
impression of the opposite jaw; when this is 
I ^cast and separated, its teeth are closed into the 

I impressions made in the biting block, and the bite 
cast as described for complete sets. The advan- 
: tage of having this model of the opposite jaw is 
■ that you are at once provided wdth a,^ guide as to 
I the character and disposition the teeth required 
; for the case. In small partial pieces the adjoining- 
teeth are sufficient guide; but in an edentulous 
upper, for example, the only guide we can have is 
a complete impression of the lower teeth. When 
this is before us we can tell by their length, projec¬ 
tion, and form what is required for the upper set. 

Where there are few opportunities of trying cases 
into the m®uth, and where the dentist, ha^■ingrnken • 
model and bite, leaves the construction of the set 
entirely to his assistant, the above .system should 
be invariabl}' practised. 
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&c., is obtained, and So on with the others. But it 
is impossi^e in the first instance to cut the plate 
by the eye, as to give it exactly the outline and 
position required.* So 

that we find as the fit- f 


I' ting of the teeth pro- 
q ceeds it is frequently 
j;|j necessary to interrupt 
5 i! the work in order to 
, acconimodate the plate 
; piece-meal to the more 
correct outline as indi- 
i cated by the advancing 
: tooth. This is a tedious 
method, resulting oc¬ 
casionally in awkward 
piistakes, frequently in 
I rough, imperfect fitting, 
and always in loss ot 
time. The plan we have 
i adopted and long prac- 
I tised is the following. 

Fit the teeth at first 
by themselves to the 
model without the com¬ 
plication of the plate. 
Colour the plaster gum 
with rose pink, and fit 
the teeth accurate^ to 



it, to the pi;opfcY length and position as indicated 
b}’- the centre line, bite, kc. This is a very 


simple operation, for the plate not being on the 
model there is no complication, and the atten- 
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wlierfe ^le clasps form* a further complication; also 
in those ca^es of largd uppers with irregular’gums 
Avhere thereNis an uncertainty as to which teeth 
should fit the guns a»nd which the ■pla.te. In such 
I cases this point can be at once settled satisfactorily 
i! when they have been fitted as described and the 
1 effect observed. The teeth may be backed either 
ij before or after their second fitting, 
i! Backing Flat Teeth.—They must first be cleansed 
from the wax adhering to them, and their pins 
I straightened or made parallel to e*ach other. The 
! ends of the pins of each tooth are then tipped with 
ij colour, and a strip of plate is laid steadily against 
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-them. The colour marks thus left on the gold 
indicate where the holes are ,to be punched by 
means of the pliers represented by Fig. 50. Fig. 
51 shows a perforating tool introduced by Dr. 
Mallet, by which both holes may be punched at 
once, one of the perforators being movable, so that 
it can be adapted to any distance from the other 
which the positions of the pins of the various teeth 
may require. The strip of plate is then placed 
lipon the tqotlP, and the outline of the required back 
taken ; the latter is then cut, dressed with the file, 
and fastened to the tooth. This last may be effected 
by riveting the pins or by splitting them. 
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Riveting is best done iJoon a lead block—a 
counter for example—and the surtace upon which 
the face of the tooth is laid must be piean and fiat, 
or very slightly concave, are cut to 

such a. height only above the 'hayk as will ensure 
a good rivet head. Tight rweiing- must not be 
practised; there is no necessity ior this, since the 
solder them to tiie bach and a tightly riveted 
tooth -when put through lb' 'Ir.j is liable to crack, 
owing to the expansion produced by heat. 'Backs 
majr also be fastened sufficiently by splitting the 



■platinum pins, and We think tnis to be tlie preferadole 
method. A rivet head may sometimes be run over 
by ihe solder wuum,- 'h'- k e i la ing effectiial 
hold of it, thiw (ovng the taotb pp-micnth 
soldered, but rcnllv depcnol .u r’’t< uclher upon thi 
rivets. This is scarcely possible when the other 
plan is adopted. The pins having been cut almost 
flush wi'h the back, dii^ hoh s ia w.iicb shoiud be 
slightly countersunk, arc spht lith a smad square 
edged tool. The cut must be made across tlie 
middle of each pin, and only to the depth of the 
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countt^rsink. A careless split made with a graver 
breaks up the platinum and leaves the pins Without 
strength.^The teeth—which are now supposed to 
fit accurately in all^ respects to the plate and gum 
—are replaced in position and fastened to the plate 
,i with the cement. The case is now ready for in¬ 
serting into the investing mixture. ' This is made 
',j by combining plaster with either sand, pumice, 
or asbestos. Or sometimes plaster forms the 
i;ji| one .part, while equal parts of sand and asbestos 
j form the other. The asbestos serves to bind the 
t mixture, so that if it be not used one or two 
threads of iron binding wire* should be formed into 
I a skeleton frame to be imbedded in the plaster 
■ surrounding the teeth. This may be formed so 
that one thread will lie under while the other goes 
■’round the face of the teeth, at about one or two 
'eighths from their surface. The substances used 
, are mixed moderately thick with water, and poured 
into suitable shape upon paper laid on the bench ; 
and the . plate is imbedded-so as to cover its lower 
1 or palate surface, bringing the materia,J. up in front, 
of and enclosing the cutting tjloints of the teeth. 
If the wire be used as a binding frame it must be 
; imbedded at this stage. It is of importance that 
there should be as small a quantity of investing 
material about the plate as possible—this is a 
poirit which has a direct bearing upon the warping 
of plates—in the case of broad uppers, therefore, the 
palatal surface, should be left to a great extent un¬ 
covered by’it. In front of and under the teeth the 
mixture may be from two to three eighths thick. In 
partial cases the investient must be kept at its full 
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strength over all spaces vthich occur l/etiveen 
groups of artificial teeth, otherwise it will crack at 
these points and the adjoining teeth^^ill be dis¬ 
placed. In cases, too, where thc^teeth ara fitted to 
the plate, which extends more or Ipss beyond their 
nocks, care must be tuken that the investient is left 
of full thickness along its border for the same 
reason. 

The next step, when the plaster has set, is to 
clear the wax cement from the backs of the 'teeth 
and joints ; after, getting the cement away in block 
(which is done by applying the small gas jet to the 
edge of the plate), bofiing water may be used so as 
more thoroughly to cleanse the joints. 

All parts to be soldered are then scraped, borax 
applied, and any joint not perfectly close must be 
packed with a small cutting of gold. The solder is 
arranged along the joints and over each pin, and 
the case is then dried, slowly at first, lest the borax 
should swell and displace the solder. The drying 
may be completed over the bunsen, and the case at 
once heated up by the blowpipe and soldered; but 
the usual and perfi^s best plan is, after it is dried, 
to place the case in the fire (or stove) and heat it up 
to a low red before saldering. When the heat of 
the plate is brought up by the blowpipe a strong 
blue-white flame is used first over the investing 
material. When plate and plaster are brought to a 
red heat the pointed white flame is made to beat 
in the neighbourhood of, rather thaffi om the solder; 
when the latter begins to give way the flame is 
sharply turned upon the solder, and thus the opera¬ 
tion should be satisfactorily accomplished. 
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Tliere are cases, however, where special difficul¬ 
ties are >!jet with; 'such, for example, as’ have 
detached teiSth to be soldered, the joints of which 
lie ill a deep receas, with high clasps on each side. 
Here the difficulty is to solder the joint without 
melting the clasp. Sometimes a morsel of plaster 
ot pumice-stone placed against the clasp will effec¬ 
tually protect it, and direct the flame to the point to 
be spidered. But the best plan is to use a slightly 
inferior quality of solder for the most difficult joints 
■—Ash’s No. 3, for example, the clasps having been 
soldered with No. 2 . 

In these cases, also, the investing material and 
the main plate should be heated very highly—keep¬ 
ing the flame from the clasps—before turning a very 
.pointed flame upon the joint. 

> The case having been soldered is. allowed to cool 
gradually before taking it from the investient. It 
is said that this gradual and thorough cooling is- 
neeessary in order that the teeth ma)^ be properly 
tempered, as with glass, taking them from the 
investient while hot, leaving jthem brittle. The 
plate is then placed in the cleaning acid, or “ pickle,” 
which if heated will act much quicker in cleaning 
the surface of the gold and-^ dissolving the vitrified 
borax adhering to it. 

Warping of Plates.—^When placed upon the 
model, the plate which has just been soldered is 
found to have more or less altered in fit. It grasps 
(if it be a .fargh upper) along its outer edges on both 
sides of the model, and it is open along the line of 
the palate. The gold, in common with other metals, 
expands when heated ; but when that natural ex- 
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more’ fi\)m the fact that by employing them a 
quantity investing rpaterial is made to surround 
the plate, quite unnecessary for the purpose of 
holding the teeth, ,^inii which adds considerably to 
the chances of warping. 

Finishing.—^The finishing of a plate is frequently 
made unnecessarily difficult by a careless use of the 
(^ file during its construction. The latter should be 
used with precision, so that only those points which 
pj must be reduced are touched by it; a few careless 
p! slips of the file leave marks which can only be 
||j effaced by expending much time and labour which 
'' would otherwise have been unnecessar}''. Again, 
the blowpipe should be used so as to leave tlie 
[joints-of clasps and teeth widi a perfectly smooth 
j .^nd well-shaped surface, requiring neither file nor 
I graver to be used upon them. 

ij Many dentists disapprove of giving a high polish 
to plates, and consider it sufficient if they are well 
I made and smooth. In such circumstances the 
method adopted is to stone the filed edges and go 
l over the general surface with the poliahing stick 
and damp pumice, after which ’they would be con- 
;| sidered finished sufficiently well for inserting in 
} the mouth. > 

' Where a high polish or “ shine ” is required to 
be given in a short time, the “ skin,” always 
found upon gold at this stage, must be taken off by 
means of the scratch-brush, or by using a careful!}'- 
sharpened grater, to lightly scrape the surface, as 
is done in finishing vulcanite cases. Water of 
Ayr stone, cut to different shaped points, must 
then be used over the surface, moistening the 



clUiir.g i)oinL‘- ri-r-quetilly v/iili 'tvat-'r ; a uvick light 
mutiou ijf ilie s^Oiic is niosi «floctivey^Sotnctimes 
j-nimicn-ptone, cut into pencils, is ufcd instead oi 
tlic Scoich ftonr, but the ]n',t.’r is gciicralty pre- 
ierred. AYhen tne file and gijs'ec marks have been 
effaced by these means, the piaie is takeir to the 
polishing lathe so diat the marks of the stone 
in turn may be effaced. For tliis purpose the cir¬ 
cular hair-brush is charged with ground pumice 
moistened -with water, oii, or molasses : the trvo 
last keep the atjrading material to its work more 
effectually than the rvater. While it is being 
polished at the wheel the plate should be kept in 
constant motion, and where there are clasps these 
should be protected by the lingers closing over 
them, otherwise the)^ are liable to be cut and dis ¬ 
figured by the wheel. After the pumice has done 
its work the plate must be thoroughly vvashed; the 
polishing is then completed on the rouge-wheel, 
which is at first used damp), the psolishing material, 
rvell mixed with water, being added to the plate 
and bi*usff; the latter is at last used dry, and revolv¬ 
ing at a higher speed. 

For those pearts of the 'plate which the wdieel 
cannot reach, poieces bf soft wood charged with the 
poli,shing materials may be used. Some dentists 
do not use the scratch-brush or graver to take the 
“ skin ” off the gold; but in that case one must 
either be content ivith an inferior poli.sli or much 
additional time must be given to die stoning 
process. 

Tube Teeth attached to Gold Plates.—-In those 
cases where the teeth are required to fit the 
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gum, or^s in upper sets where some are ^to fit 
the gum Ynd some the plate, the same method 
should, to a' certain extent, be adopted as that 
v/hich has been dfesiribed in connection with flat 
teeth. There are two points, however, which should 
be remembered. The tube teeth when fitted, in the 
. first instance without the plate, to the model and 
bite, should be left sufficiently long to allow for 
fine fitting when the pins are soldered. And 
I again, the gum border of the plate must be reduced 
i with relation to the position which the “ pins ” 
must occupy, as well as to the traced line on the 
model. For instance, the tubes of many incisors 
(Ash’s always) are quite close to the front border 
of the tooth where it fits the gum, so that unless the 
'plate is left as “ full ” as the traced line itself, the 
' pin could not be inserted in its true position. In such 
cases, after having rougdi fitted the incisors to the 
model alone, it is generally advisable to cement 
them to the plate and take the position of the pins, 
leaving the operation of cutting the gum border of 
the plate until the pins are soldered, #hen it can 
be done readily and without risk. 

The plate having been replaced on the model, 
the teeth'—the tubes of which must be cleansed of 
the debris of platinum and mineral left by the 
corundum wheel—are cemented to it in accurate 
position, and the places for the pins ascertained by 
laassing a wire, tipped with rose-pink or vermilion, 
down eachdube; this leaves colour marks on the 
plate which indicate exactly where the holes must 
be made for the insertion of the joins. The wii'e 
used for marking should be carefull)- made and 
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insertei^ by the aid > of pliers. They must not 
be wedg^ too tight,or the solder will not run 
through, Ijilt just tight enough to retain the position 
they are placed in, ^during the soldering process. 
The joints are then treated with borax solution and 
soldered. The solder is generally applied on the 
upper or lingual side of the plate, but in some 
cases (between clasps for example, or in deep 
-, hollows) it is' more convenient to solder from the 
(inside of the plate. Very small pieces of solder 
: must be used for this work ; the Inroad blue-white 
(flame is used to heat up with, and if the plate be 
iwell heated in this manned the solder will flow 



Fig. 52. Cutting Pliers. 


iperfcctly.; the charcoal support should be moved in 
I such a manner that the flame shall act pn all parts 
|of the surface, and also partly underneath the 
'.plate, so as to draw the solder through. After sol- 
Ijdering, the ends of the pins,,on the inside must be 
, reduced to the level of the plate ; this is done with 
(small beaked cutting pliers (Fig. 52) and gravers; 
l and sometimes the pins are then flushed on the 
.inside surface by a second soldering, but this is 
unnecessary if >the solder has been drawn through 
—as it ouglit to be in all cases—from the one side 
of the plate to the other. 

Another method of drilling the holes for the pins 



lornierf 3-ound teeth and plate in such a manner, as 
to retain them fixed in position while the drill 
itself passes along- each lube, and at once pierces 
tl'ift ]')]ate. The drill used for i,liis work must be 
carefully pointed, and must be easy in the, tube 
without being- loose. 

The method 'nrst explained will, it properly 
worked, give perfectly accurate results, and is to 
bg, preferred to the other, in our opinion, as having 
fewer risks. Where there are a number of teeth, 
it will be found a good plan to solder one or, per¬ 
haps, two pins, and get them accurately in posi-,;. 
tion: these then furnish a guide for inserting alh 
the others in the one operation. We next proceed, 
after they have been soldered and ascertained to 
be perfect^ placed, to fit the pins accurately to the 
bite. The plate is placed upon the model, and the 
pins are cid and fil^cl as the bite touches until the 
latter is quite liome'and the articulation exact. 

This plan not only allows us to get a/- once done 
with the pin-cutting," but it affords us a certain 
guide for the fitting of the teeth, to which our 
attention is now wholly directed. 

The incisors (supposing the case to be a com¬ 
plete upper) must of course be fitted not only 
according to bite and gum, but their'- length, or the 
extent to which they should close over the lower 
incisors must depend also upon vdietlier the patient 
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slio\vs the teeth much^ or little. The bicuspids 
and molai^' on the other hand, depend altogether 
upon the biW^^and plate i and as we know that’the 
pins are cut exactly to the required articulation, 
we may go on with iphc’fitting of these teeth with¬ 
out consulting bitei or model until the pins appear 
at the tops of the tubes. It is often best, how¬ 
ever, to contrive that the teeth shall closely fit 
[ the plate—fine fit as it is called—before the pin 

I quite reaches the top of the tube. Then the teeth of 
Ihe bite are coloured with pigment, and the artificial 
[Oirowns ground to a perfect articulatitm with them. 
IJ Swivels.—As a means of retaining sets of teeth 
'll position, swivels and spiral spring's are now 
I eldom employed ; nevertheless, it will be well 
here to explain the method by which they are 
jlsually attached. They are generally fixed to the 
plate after the pins have been soldered and the 
jsseth fitted. The positions which the swivels must 
Ij; ccupy depend altogether upon the positions of the 
ijiseth ; they must be soldered to the plate so that 
tjtie spiral springs, which are afterwards attached 
i|tp them, shall act in a line parallel with the faces 
j|!f the molars and bicuspids, and as a rule close to 
|]l|iese surfaces. Otherwise the position chosen for 
J Iffiie swivels should be that whidh will best balance 
I 'tjfie set. Between the bicuspids is, perhaps, the 
’ Average place given to the upper ones, and the 
iWer are placed exactly below the upper, ox very 

~ These teeth are us-jally only fitted in the first instance sufficiently 
lo sit steady on the plate while the positions for the pins are being 
marked ; the bulk of the fitting therefore takes place'after the pms are 
soldered. 




ni''ui!r ]nf'(v-f- nf plj'iP in^.st, bo cut ^ 
--ril oxil mio-< .squ.irc, or a Hltxl'p over-a 

bole is punched througn the centre Xjf each, and 
made of sncli a bire that tlKpsn’ivci-bnJt will po 
lio-hUy ijiiougn it, h'h,scarb llic “cheeks/' or 
bianclanls, v'Lieb must be soldered to the plate, 
and against which the fwivels ,«re to -work. The 
sraridard is itlaced in tlitic poattion on the plate, 
and against the teeth, v/hich the swivel must 
occupy, and its lower edg'e is hied if necessary to 
fit the irregularities of the pla.te ; marks are then 
made upon, xlie latter with a 
'Sharp point, so as to take the 
exact position of the standard, 
so that -when the teeth are re¬ 
moved it may be replaced ac- 
curateky upon the plate and 
soldered. The teeth are then 
taken off, and a cut made with 
file or graver point along the 
^'fh.indarp™uedflb?c!T'''for wiiefe tliG Standard is to 
soUermo. ^ -j^g fixed; this gives a catch 

which prevents the latter from slipping while tying, 
it for soldering. A thread of binding- wire is then ■ 
passed through the hcvle in the standard, w.hicli is then 
placed in position and bound down tightly with the 
tvire. This .should leave it lying flat upon the main 
plate; and now by raising it gently to its proper 
position the strand of tvire will tighten and fix it 
sufficiently for soldering (Fig. 53). For this of course ■ 
the joints .should have been prepared'in the usual 
way, and the fl.ame and other directions given, for 
soldering the pins will be suitable for this work. 


iit 
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It'is a good plan to “Jack” the standard first with 
■ one smakpiece of solder; then the teeth should be 
tried on to^test its accuracy of position, which can 
be easily corrected if found slightly false in angle.- 
The soldering is th*en* completed, using a thread of 
wire as before ; and a very small piece of pumice- 
stone or coke will be found most useful if placed 
at the back of the standard, for binding against 
. and preventing it from falling back upon the plate 
j| during the soldering. Now the swivel and bolt 
I'!' are to be passed through the hole, and the bolt 
ji soldered at the joint at the back of the standard; 
!|l but if that was done without fur- 
ji; ther preparation, the solder would 
I most likely pass through from one 

I side of the joint to the other, and 

II fix” the swivel. To prevent this 
it is not sufficient to work in whit¬ 
ing from the circumference of the 54 - 

{ swivel after it has been inserted in 
I the standard. Before inserting it, wdiiting made into 
a thin paste with wmter must be carefully coated over 
the surface of the swivel and joii^it Avhicli is to come 
'into contact wdth the standard; these parts ma}^ 
' then be inserted, and the joint at the back of the 
' standard should be scraped and touched very slight^ 
with the solution of borax. Fig. 54 represents a 
swivel Avith bolt of full length; also one AAuth bolt 
cut, for insertion into standard ; the third cut re¬ 
presents the SAVjivel without bolt. The solder hav¬ 
ing been planed, the plate should be AAmll heated up, 
and a pointed blue-AAdiite flame used to reduce the 
solder. Such is the method AAdiich Avill be found 
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most suitable for the majority of cases; feere are 
otliere, however, where different treatment is neces¬ 
sary, as, for instance, where Ihe hole for the swivel- 
bolt must be pierced through the main plate; but 
the points already noticed indicate generally the 
essential considerations. ‘ 

Fastening Tube-teeth to the Plate.—The plate 
having been “pickled” and “stoned,” is then ready' 
to have the tube-teeth fixed upon it. To accomplish 
this properly the tubes must be made tliorouglily 
clean, and the pins on the plate should be scraped 
and “ barbed,” or roughened slightly with a graver 
edge. The teeth ara then put on, and the plate, 
being- held in the pliers, is heated carefully over the 
bunseii flame; sulphur (in pmvcler) is then placed 
at the top of each pin, and if the plate has been pro- 
perl)?- heated the sulphur will melt and flow down 
the tube and pin; the case is then allowed to cool, 
and the teeth will be found thoroughly secured. 
Another method, and one it is well to adopt in 
certain cases, is to heat the plate over the buiiseii 
flame hefoi^ putting' on the teeth, and give each 
pin a coating of sulphur ; the teeth are then heated 
one after the other over the flame to such a degree, 
that when placed upon the pins -their onni heat 
will melt the sulphur, as they are passed over the 
pins. This requires a little more time than the 
other m.ethod, but it is very certain in its results. 



CHAPTER VIII. 


VULCANITE WORK. 

Complete Sets.—Shallow plaster models having 
been cast from the impressions taken of the mouth, 
it is then necessarj;' to obtain the “ bite.” 

In order to obtain perfectly accurate results, a 
j-igid base plate is required on which to mount the 
•biting-blocks. In the work just left the gold plates 
themselves answered admirably for this purpose ; 
but in the construction of vulcanite sets the onl}?- 
plate available is one of wax or gutta-percha, and 
neither of these by itself is able to resist the force 
exerted upon it by the patient in biting. Some 
strike Britannia-metal plates—thickness of model¬ 
ling wax—for the models, and upon these set the 
biting'-blocks, and afterward! the teeth. The time 
required for pi'eparing these plates is the great 
objection to their use; otherwise they answer the 
purpose well. 

Perfectly satisfactory results can, however, be 
obtained in a few minutes by the following method. 
Damp the surface of the plaster model ivell, and 
make a gutta-percha plate upon it, extending- over 
the palate. Then take an iron wire (pin size) of 
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suita,ble lengtli, and bend it to fit across t^<3 floor 
of the 'j.jalate, with its ends extending upland over 
the alveolar ridges at the point to be occupied bj;" 
th.e first or second molar. The wire is next heated 
over the bunsen and sunk in position upon the 
gutta-percha, which being softened'along the whole 
line by the heat thus imparted to it, can be at once 
closed over the wire with the finger. The plates 
prepared in this manner will be found perfectly 
rigid in the line along- which the force in biting is 
exerted. The wax biting-blocks ai'e mounted 
upon the gutta-percha plates, and the bite is taken, 
and cast in plaster in the manner already described 
in'connection with gold work. 

When the plaster bite has been “ taken off,” the 
gutta-percha plates are then removed from the 
models, which must now have wax plates made' 
for them, and upon these the teeth are set. In’ 
softening the modelling rvax for this purpose care 
.should be taken not to melt its surface, and in closing 
it to the model very slight pressure should be em¬ 
ployed ; otiperwise the uniform thickness which we 
desire to reproduce ^in vulcanite will be destro3md. 
When adding wax for supporting the teeth to a 
higher level than the^ plate itself would give, or 
afterwards when modelling up the piece to the 
desired o-atline, it is much better to use softened 
strips of wax, where the additions are required, 
than to drop melted v/ax upon the plate until 
the height and shape is obtained. < By the latter 
method not only is time lost, but too often a clumsy 
ill-made piece is the result. By the former we can 
at once attach to the plate a skeleton frame of soft 



SETTING THE TEETH. jpj 
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This will also be found to 
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and if the lower teeth are set ad tlni- th ' • ’ 
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: bicuspids and molars should be made to fit welUo ' 
each other, grinding thoir crowns if necessary It 
IS most important that there should be a good 
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^ pieces of wood or gutta-perclia, which gives them 
a good sold in the wax. They may be inserted 
in the hiting-hlock after it is pared to shape, and 
thus an additional^hfjlp be secured towards obtain¬ 
ing a correct bite. 

Firing Models.—Upon these the cases are 
“ flashed,” packed, and vulcanized. The first or 
original model may be used for this purpose, or a 
second one taken from the original may be em¬ 
ployed. The usual, and perhaps the best, practice 
is to use the original for firing upon for all eden- 

I tulous cases; but for most partial cases the other 
method is adopted, the 

ill original model being re- 
tained for use after the 
piece has been vulcan- 
i jzed. The firing models 
l| must in all cases be made 
j shallow; and where the _ 

[ artificial teeth are long, the 55- Set of Teeth on Firing Model, 
i case and model should be 

tried in the flask before mixing the -plaster, to 
^ make certain that the points of tlie teeth are ranged 

II well below the border of the upper half of the flask. 

[ The cases are cemented to t*he firing models b}^ a 
! hot knife used round the plaster and wax border. 

;i Should a “ chamber ” be required for a suction 
upper, the “ shape ”—which may be made of lead, 

|> &c., the thickness of modelling wax—is cemented 
- to the uppe;' (lingual) surface of the wax plate ; but 
after separating the flask, and before packing, it 
must be fastened in position on the palate of the 
model. 
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Pis'' S9 Represents one made according to the 
second principle, having three parts and lid > this 
flask was introduced by Messrs. Bell and Turner. 

The first kind (those having two parts) are used 
where the model and teeth are to be held in dif¬ 
ferent chambers of the flask, the vulcanite being 
packed in the upper chamber (containing the 
teeth), which is then closed upon the lower which 
contains the model. The second kind are used 



[I where teeth and model are to be held together iii 
ll the same chamber, the vulcanite being packed in 
ij such cases directly upon the model, Boili flasks 
i are required in the work-room, for though it is 
certain that the best results are obtained in necrlv 
1, all cases by using the latter description, tiie oUiors 
' may occasionaWy be used with advaniagc Icm' iiew 
tvork, and the)^ are the most cons-cnienr fu' / 

The two-part flask is worked in the follnwinc 
manner. The bottom chamber is ruo-kiiirdi 
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escape, and not interfere with the closing of the 
flask after the packing has been completed. It 
will be found, however, much more satisfactory to 
take some trouble^ ensure that only the proper 
quantit)^ of vnilcanite be jDacked into the mould. 
With the most complete supply of “ gates,” if there 
is much excess of rubber the case will be a failure, 
and with careful packing the “gates” eu'e scarcely 
required. The flask must be heated before com¬ 
mencing to pack; this may be done by steam or 
by dry heat. If the former is einployecl, the flask 
should not be allowed to lie surrounded by the 
water, but should be raised, so that only the steam 
will act upon it. But whichever plan be adopted, 
the heating should be carefully attended to, and 
whenever the flask reaches the point beyond that 
which can be well borne by the hand, the packing 
should be proceeded with. Overheating, either 
b5r steam or dry heat, completely destroys the 
plaster, so that when the least pressure is em¬ 
ployed it gives way, and the success of the case 
is endangered. 

Preparing the Vulcanite.—.>First, as has been 
already stated, it is most important to pack the 
case with jii,st the quantity, of vulcanite required. 
This quantity may be found by weighing the wax 
—which must be taken from the mould in a very 
complete manner; then by knowing the respective 
specific gravities of wax and the vulcanite used, 
we are enabted to find the quantity of vulcanite 
required to fill up the space before occupied by the 
wax. For example, the specific gravity of rvax is 
o'gb ; and Professor Austen states the specific 



•ss for risccrtoming ttiQ aiuouut oi I'ulcanite. required for any case. 


iBoclel plate, it will require to i part' of wax by- 
weight i'6 of the reel rubber. 

This plan is not, for obvious reasons, a very 
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liie ■finmc of a bunsen may' be a])plied below to 
inainlain the Iicat. , - 

Packing.—The upper part of the flask, or coun- 
tej-, as it majr be called, in ^f-rhich tlie packing is 
done, should be well wrapped round Avitli a towel 
before commencing operations ; this will in great 
measure pir.mr'"-' the heat. The narrow strips of 
the “base"’ rubber are first packed below and 
round tlie platina pins ; tlieii tlie smaller pieces 
of gum are packed between the teeth, and the 
larger used to CQinplete the “facing.” The surface 
left upon tl)e gum rubber should be continuous or 
solid ; if joints are left over the surface, such as 
those made by piece.s imperfecti)'- packed together, 
the red rubber will come between, and probably 
appear through the facing of gum when the case 
is fijiishecl. The packing of the “base I'ubber” is 
now proceeded with in the deep pails of the mould 
at the back of the teeth, and from this point the 
•work nia}^ be clone more rapidly; over the palate 
of a suction upper the large squares of vulcanite 
are simply placed in position, the pressiii-e aftei'- 
wards employed bbing sufficient to consolidate the 
parts. 

Packing will be foi'incl a. simple enough process 
if it is commenced ivith a sufficiently hot mould, 
and if the operation is finished before the latter 
becomes cold. 

To ascertain the condition of the -work after 
closing, a piece of damped cloth * af sufficient size 
is placed over the vulcanite after packing; the 
parts are then put tog-ether and the flask placed in 
* That found between the sheets of vulcanite is very suitable. 
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the press or vice, whei'e it is closed by a gradual and 
equal application of tlje force. It is then sep'arated 
carefully and the cloth removed ; any difficulty in 
regard to the latter, may be I'eadily overcome by 
thoroughly damping the adhering parts. Should 
there be a deficiency of vulcanite, additions must 
be made to the defective piarts ; should there be an 
excess, that is removed by using a hot knife. When 
the faults have been corrected the flask is perfectly- 
closed in the press ; it is 
then fastened by its clamp 
and vulcanized. 

The second kind offlasfc 
—that having three parts 
—is generally used for 
those cases in which the 
model and teeth are en¬ 
closed in the one chamber 
and held together b}^ the 
one plaster. The first 
and second parts of such a 
flask when put together 
should form a chamber 
large enough to receive 
any firing model with the denture attached, and 
the superior border of the metal should be higher 
than the points of the artificial teeth. This chamber 
having been more or less filled with plaster,* the 
firing model and denture (the teeth of the latter 
having been bmshed and coated with plaster) are 

* The quantity of course depends upon the dimensions of the case to 
be imbedded, but it is better to mi.x an e.xeess of plaster rather than a 
deficiency. 
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imbedded in it, so that tlie points of the artificial 
teeth Sliali lie slightly belong the metal border; as 
tlie case is pressed down into this position the 
plaster rises up over the teethe tlje crowns of which 
should also be covered with it. Thus the only part 
of the case left exposed is the lingual surface of the 
wax plate. The plaster must have a surface favour¬ 
able for parting; and when it is set and thoroughly 
oiled or soaped, the third part of the flask is put on 
and filled with plaster, and the lid pressed into 
position. The “ two-part flask ” 
might be used for working upon 
this plan, but its lower chamber 
is so shallow that the teeth 
stand high above its border, 
and the plaster, which must 
therefore be brought up over 
their faces and. points, is un¬ 
supported b))' metal, and very 
subject to break in a serious 
manner both in packing and 
closing the flask. If this flask 
be employed, how'ever, its order of parts should be 
reversed; make the lid and upper part together the 
bottom chamber, int© wdiich, it being filled with 
plaster, the case is imbedded; the bottom part 
may then be used as the new upper chamber and 
lid in one. 

For many years we have used one somewhat 
similar to the “Bell and Turner” tliree-part flask, 
and find it most convenient for this kind of work. 
The accompanying figures explain themselves. In 
Fig. 65 we see the chamber (i, 2), with the protect- 
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ing flange round the stiperior border of the arch— 
in which the case is imljedded. It is rather smaller 
in size, and wants the details of fixing pins and 
diaphragm and “ liottom ribs” of that flask, and 



ijl 

r| > Fig. 65 

']|the arch of the superior border of the second part 
I is formed into a narrow flange, which gives addi- 
ijltional strength to the plaster covering the teeth, 
ijjthe points of which rvhen the case is imbedded are 
'' iranged under it. Fig. 66 gives 

I a view in section of this flask 
with a case of teeth in position. 

The “ Contour flask” we hav^ 
used, but found the arrange¬ 
ment for packing and pressing 
from behind a very inconvenient 
one; it is, however, very highly 
Ijlspoken of by, several dentists. 

11 The details already given in connection with the 
packing process sufficiently indicate the essential 
points to be observed in all cases. In the present 





iir-i^nrr' i1)(> ]'in(;1ciiiiv is of c6Tirse done in tliat part , 
o! I hi'll,'!'1: I iin'iainin.p llie ^nodc] mid teeth rom- 
iinnirinp Avith the pink or fa.cinpe nrbber which is 
(ai rfiijlv jA.u'In d l^i'twc'cn tliQ Ipelh and othcrn'isc 
ns the ease retluires; the packing of the base 
I'libber i ■, llion lArocct'iled with and enntinnod as far 
ow'.r the model and jjalate as the finished case is 
designed to reach; the damp cloth is then placed 
orcr the vnlraiiite, and the clo.-iiig of the flask 
ceeded Avith in the manner already explained. 

This last metljod of woidcing* is in every respect 
superior to the other. In the great majority of 
cases a perfeej: closiife of a flask is not obtained, 
and therefore a thickening, or “rising',” over the 
whole surface inamlved in the closing of the parts 
is the result. With the two-part flask, as the teeth 
and Anilca-iiite a-re closed together upon the modef, 
the teeth are of course iiiAmlved to the same extent as 
the rest of the case in any thickening Avhich occurs. 
This change is most noticeable in partial pieces, or 
in others in which the teeth rvere closely fitted to 
the gum ydii these the new thickness of vulcanite 
below the teeth is'plainly seen, and the latter stand. ■ 
much higher than they ought to do both for bite 
and appearance. Intsucli cases, Ardrere the piece is 
“raised,” as it is called, the fault can only be cor¬ 
rected by the unsatisfactory and tedious plan of 
fitting it doAvn on the plaster model, or by grinding 
from the points of the teeth themselves. 

But by adopting the second method^ of flashing, • 
the teeth are fixed to the model throughout the 
whole process of packing and closing; their i-elation 
to itj therefore, remains constant and unchanged. 
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■ and ally thickening w'liich may occur can only 
affect the vulcanite hehhid the teeth and extending 
over the palate; this is a change of little conse¬ 
quence, and the thkkaess can readily be reduced 
by using the file qt graver on the lingual surface 
of the vulcanite plate. We should, therefore, adopt 
this plan as a rule on all occasions. There are 
some exceptional cases where the two-part flask is 
the better one to use—these are mostl}^ lower sets— 
but those who have become accustomed to pack on 
the model wall make an effort tooclo so even in 
I these more unfavourable cases. There are certain 
sjisets, for example, where the artificial teeth are set 
' almost if not quite on the plaster gum, and in 
|i!!| front of these and over the face of the alveolar 
I rjdge it is necessary to pack a considerable amount 
j:j of vulcanite. In such cases it is best, when casting 
|:ij the lower section of flask, to bring the plaster up 
Ij to the tips of the teeth only—leaving the crorvns 
i f free. That permits of the teeth being readily 
lij removed when the flask is opened and cleared of 
i wax. The packing of the gum is thcM easily 
accomplished, the teeth replaced^ and the packing 
proceeded with in the usual manner. 

The three-part flask can bemsed in another waj'- 
to overcome peculiar difficulties. Plaster is filled 
11: into its first or bottom part only, and the model 
I imbedded as described in connection vrith the frsl 
I process, the plaster being brought up more or less 
I over the faciyig^vax, but leaving the teeth free; its 
f surface is then smoothed and oiled, and the second 
part of the flask being put on, plaster is filled round 
and over the teeth, as described for the sccoud pro- 



rtx-,:,. If'.n ins; tin-lin.q'ual surfacn of Oie wni plfiffi- 
t !o;m-. 'j'his plaster surfacp Is in its tern oiled, and 
the tlurd part ha.ving been, put on, the flask is filled 
with nlaster and the lid presped down. Thus it can 
he separated at both joints, and^the case packed at 
a,!l ])arf:s. Tins mode of working, liowcver, is not 
witliout dililculties of its o%vn, on which account it 
is awaided as inucli as possifjle. 

Partial Cases in Vulcanite.—If the artificial teeth 
are required to fit the gum, the same jtractice ma)^ 
be adopted as^ tvith plates; having fitted and 
arranged the teeth on the model, the modelling wax 
is then softened and' pressed to the latter, bringing 
it up to join that which fastens the teeth, and fusing 
the joint with a hot knife. If it is necessary to 
remove the case from the model, the removal should 
not be attempted until the wax is quite set. 

Clasps.—-Thesemay be made from “band gold.” 
and fitted to the teeth in the same manner as that 
described in connection with plate work. The 
same care must also be taken to allow them to have 
ample freedom of action along the holding surfaces 
of the natural teerth ; let them, also be as high round ' 
the walls of the latter as possible. Broad, thin, and 
freely acting clasps are the most satisfactory of all. 
The catches soldered to hold them in the vulcanite 
must be attached so as not to prevent the required 
elasticity, and at the same time so placed that the}'- 
shall be well imbedded in a sufficiently strong part 
of the vulcanite. For example, the tIou,ble bicuspid 
clasp, acting on both sides of the tooth, should 
have its catch soldered only over a small part of 
the back of the clasp for the first reason, and as 
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near tJie gum border as possible for the second. 
They should be made.of stouter plate than that from 
-vhich the clasp is made, and should be soldered 
strongly to the lattej. ^ The most convenient and 
generally useful catch is a small piece of plate 
somewhat triangulhr in form, soldered so that its 
base shall lie near the gum and its apex towards 
the superior border of the clasp. This gives a most 
!i effective hold, and from the shape there is little risk 
of its becoming exposed while finishing” the piece. 
|ji Clasps may also be made of vulcanite, in tvhich 
'jj case it is of course necessary to mo*uld wax round 

I '- the teeth, so as to represent tin all respects the 
clasp required. The holding surfaces of the teeth^ 
to be covered should be slightly pared in the firing 
model, so that when the case is finished the clasps 
shall grasp the natural teeth. This kind of clasp 
is'seldom used except for large crowned molars. 
When these teeth stand isolated, the vulcanite can 
be made to encircle them in the shape of a broad 
ring, and this is frequently the most effective 
manner in which a case can be supporteij. in the 
mouth. The ring should be as br-sad as the shape 
' of the tooth will allow. In other cases, where the 
‘ring cannot be used, the vulcanite clasp should be 
: made to come,well round the face of the tooth ; it 
should be made also of the strongest rubber; and 
I a considerable space must be provided between the 
I artificial tooth and the plaster one where a vul¬ 
canite clasp is required to come between, otherwise 
the latter will be in great danger of breaking at 
that point. When a case of this kind is flasked, if 
the artificial teeth are covered over as in the second 
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against all danger of the bursting of the vulcanizetj 
by melting at from 345° to 350° F. ; by standing 
beside the vulcanizer for'three minutes when the heat 



has reached 3^0° F., and giving strict attention to 
the rise and fall of the mercury, the stopcock may 
be so accurately arranged that the mercmy will not 



r;o MKCUAiMICAI. DENTISTRY. 

vnry mofA than OJie degreoRiuring the v/holg time 
allowed for vulcanizing. 

I'igs. 68, 6o. and 70 represent the “iron-clad” vul- 
cani-ipi hitrodnced by Dr. Har^es for one, two, and 
tliree flasks respectively. Tlie boiler itself is made 
of copper, and it is surroundetl by a jacket or 
.sheath of iron; the copper alone, therefore, is sub¬ 
jected to the corroding influences acting within the 



chamber, and should an expiosion take place as a 
result of the thinning of t!ie copper, the iron sheath 
which has not suffered deterioration remains of a 
strength sufficient to resist manyjimes the force, 
exerted b)! that explosion. 

The Whitney vulcanizer having space for from one 
to three flasks (Figs. 71 and 72) is made of wrought 





thermometers to become deranged, and so readily 
may their defects pass unobserved, that a constantly 
increasing number of dentists are now having their 
vulcanizers fitted with a stdam-gauge in preference 
to using a thermometer. Since the publication of 
the first edition of this work gauges of an improved 
description have been introduced with special 
regard to the requirements of the dentist. The 




whicli you wish to vulcanize and the gas being 
lightort; tiio only attention which the vulcanizer 
requires from the ooerator is to note the time vrlien 
the gauge fiand reaches the regulator hand'. No 
adjusting of thee gas is required, and no further 
attention, as this machine aulomtitically regulates 
the gas, and maintains the heat without variation 
at the vulcanizing point for any length of time, 
'.riie finger o (Fig. 73) is set to the pressure de.sired 
to work at by turning round the gas chamber K,.^ 
(Fig. 73A). 

Vulcanizing.—This is a process w'hich demands 
the most cai'eful attention. The principal point in 
connection wdth it, and one which .should be 
thoroughly realised, is, that short time and high 
heat is ntfnous to the best properties of the vulcan¬ 
ite in all cases ancT the cause of complete failure in 
many. A disregard of this fact wall result in vulcan¬ 
ite pieces which are meitiier strong nor elastic, and 
therefore requiring strengthening plates or rvires, 
which are not required in carefully fired vulcanite 
pieces. Professor Wildman sar's, “To insure suc¬ 
cess and produce the best results in hardening any 
kind of I'ubber, the heat should be gra 4 ually raised 
to the vulcanizing' point—not higher than 320° F. 

'—because the best rubber may be rendered worth¬ 
less by the quick process am cl vulcanizing at a hinh 
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. rang.e_of temperature.*” Dr. Franklin says, “ If one 
hour IS taken to raise slowly to 300° and another 
lull hour to raise steadily and gradually to 320°, 
five minutes longq*? -^iU complete the vulcanizing.” 
This IS not a “ time ” which it would be proper to 
give in all case‘s, but it indicates the condition 
considered by the writer as essential to success. 

■ “N_s thermometers,” says Professor Austen, “vary 
much, and the rubber used also varies, the best plan 
; is for* every one to vulcanize trial pieces until the 
jlj required hardness, toughness, and elasticity is ob- 
:ii tained. The vulcanite should ‘“curl under the 
j scraper like horn, permit hending to an angle of at 
I least 45 and rehi,rn to its original shape unchanged^’ 

I Such are the opinions of careful and competent 
i experimenters upon what is required in order to 
; pioduce the best results in vulcanite work; and 
' the same conclusions must have been forced upon 
; every one who has reflected upon what has hap¬ 
pened within his own experience. 

The time allowed for vulcanizing must also be 
I proportional to the thickness of the piece and the 
purity of the rubber. A thick Icwer made of any 
; of the brown or black rubbers requires the longest 
.time of, all. For some of th.ese from one to "two 
! hours should be allowed to raise the temperature 
from 240° to 315°, otherwise such thick cases will 
be porous or burnt. The same pieces made of 
gum,rubber, on the other hand, may be vulcanized 
without chance, of burning in a much shorter time ; 
that is in consequence of the large amiount of earthy 
matter which the latter contains. Where it is impos¬ 
sible to give the long time required for a thick lower, 




J-miSHING. 


125 

Finishing Vulcanite.—This is done with files, 
gravers, or scrapers, sandpaper, and sometimes 
water of A3^r stone, and the “wheel.” The iron- 
teethed wheels, foi-'‘<*scouring down,” which were 
sometimes used ;when vulcanite was first intro¬ 
duced, are now entirely abandoned as altogether 
. unfitted for the work of the present day, which if 
ii properly constructed requires only the edges to be 
; reduced and the general surface to be scraped. 

The’ quickest and most satisfactory method of 
ill finishing vulcanite is by using in the first instance 
graduated files. The edges of the piece having been 
jk reduced, go over the surface with a rough “riffler,” 
ill next with a medium, and lastly with a fine one’. 
|| An edge tool may have to be used to trim round 
jil tjie artificial teeth. A most convenient tool (Fig. 
j; 75) for clearing vulcanite from betuoeen the teeth 
jj may be made from an ordinary steel pen and 
I holder; one of the points is broken off, and the 
I part of the pen thus left is ground on the corundum- 
j wheel or filed into suitable shape ; such a tool 
I will be found most convenient for the purpose, as, 
i[ from the temper and thinness of tiie steel, it readihv 

; does its work, and if caught or fixed between the 
■ teeth no risk is run of the latter breaking, since the 
! tool itself breaks more readil3r. A file point, sharp- 
1 ened, is sometimes used for this purpose; but this 
' is a dangerous tool to emplo3q for if it should get 
fixed between the teeth the latter are easil}^ broken 
by it. After die fine filing the vulcanite maj" then 
be gone over with the sharp scraper, or sandpaper 
rnay at once be used : next water of A3n' stone, 
and lastly the “wheel.” The j)rocess at the latter 
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is tile same as that 'described for plate, with the 
exception that, instead of using rouge on the finish¬ 
ing wheel, a mixture of Spanish wdiiting and 
rouge, and soinet'Anps the whiting alone, is pre¬ 
ferred for vulcanite work. 

UPPER SETS RETAINED IN THE MOUTH BY 
MEANS OF RIDGES. 

This method of securing upper sets (complete 
and partial) was explained by Mr. Evans in 
the British Journal of Dental Science for Decern-" 
her, 1874. 

On each side of the middle line of the palate, 
and between the latter and the top of the ridge, a 
line running parallel with the ridge is found softer 
than the surrounding parts. This results from the 
conformation of the hard bone underneath, which 
along this line is sunk beneath the common level. 
Mr. Evans takes advantage of this part by attach¬ 
ing- ridges to the palate surface of the denture, 
which after a few hours' ivear sink into the palate 
along this soft line. The accmnpanying figure 
shows in section the conformation referred to; a a 
mark the situation of the line along which the 
ridges should be placed, A wire rather thicker 
than pin-wire flattened represents a ridge which 
could be used in some mouths, in others a less bold 
one -must be employed. But it is better to make 
the ridges of ^full size as the}^ can very easily be 
reduced afterwards as desired. The part of the 
palate referred to wdli be readily discovered by 
trying the parts with the forefinger. 
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For vulcanite cases, cuts mflst be made along the 
parts Kidicated, upon the firing model, of the size 
which is desired for the ridges. For plates, flat¬ 
tened wire ma}'- be soldered upc\n each side of the 
palate. 

Mi. Evans says, “I usually extend these elevated 
ridges from about the second bicuspid to the second 
molar (inclusive), keeping them highest in the 
middle of their length. Of course some practice 
is required to judge what height of spur can be 
borne, but they are easily made lower. It might 
be objected that some of the palatine vessels and 



nerves occup)'’ tli^. groove I have described, and 
that they might be interfered with, but I have 
never known such to be the case. And I may 
further mention, that these plates hold up much 
better after they have been worn for a day or two.” 
Since Mr. Evans has drav/n attention to the 
practicability of retaining sets in the mouth by this 
means, many practical dentists have adopted the 
suggestion, and found the ridge of fue greatest 
value. 



CHAPTER IX. 


COMBINATION OF GOLD AND VULCANITE. 

I This kind of ^vork may be constructed in one of 
|! three ways: ist, the gold may be struck to the 
model in the usual way, and be more or less 
i covered with vulcanite; 2 nd, the vulcanite may 
cover the model, and the gold lie upon the lingual 
: .surface of the vulcanite ; 3 rd, the gold may be 
imbedded in the vulcanite. The following is an 
i example of the first style. A gold plate is struck 
as explained in connection with gold work, and 

! when it has been perfectly fitted to the model gold 
“catches” are soldered to the plate ak^intervals 
round the ridge (supposing the sase is a complete 
upper); and from this point the case is ]Droceeded 
with as a vulcanite one. Tl^e best method of con- 
j struction is, after the plate is properly fitted mount 
) the teeth upon it, dressing the wax to exact dimen- 
; sions. The best position for the “catches” may 
now be readily observed and marked, by piercing 
through the ..OTtTjv -with a broach or otherwise. If 
the plate be now slightly heated, the wax and teeth. 
will come away “ in block.” The catches are next ’ 
soldered ; three or four are sufficient for a small 
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, been 'properly fitted and dressed, “ catches ” must 
be soldered as describeij for the former case, thbugh 
generally of rather smaller size. In order after¬ 
wards to secure thiJ ^trengthener, so that it shall 
not become displaced in the closing of the flask 
after packing with vulcanite, a temporary fastening 
should be soldered to its lingual surface. Wire, 
somewhat thinner than pin-wire, or a narrow cut- 
; iding of strong plate, may be used for this purpose, 
ii jit should be rather more than a quarter-inch long, 
f| and bent to a sharp angle close tp one end; this 
slii short end is clamped to the centre of the plate and 
1 soldered, slightly (so that it rndy the more easily be 
I [1 removed when the case has been vulcanized). The’ 
[ij long end of the hold which should thus stand at a 
' 11 right angle to the plate should be straight, so that 
j I j afterwards, when closing and opening the flask 
j j immediately after packing, the strengthener may 
I ibe removed from the plaster and replaced again 
j perfectly in position. Sometimes it may be ad- 
' : visable to solder two temporary fastenings to the 
fi lingual surface ; in that case they should?be sol- 
I dered so as to lie parallel with oach other, with 
[the view as before of withdrawing it i-eadily should 
rthat be found desirable. t 

Before placing the strengthener upon the wax, 
I] I excavate the latter freely, to admit the catches of 
f| the former; by this means it may be placed more 
t!: accurately in position than if it were simpl3r heated 
land sunk into,dhe wax. From this point the pro¬ 
cedure is of course exactly as for vulcanite. The 
flashing having been performed according to the 
second method, on oiDening the flask the ]plate will 
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come away with the plaster 6f the upper part, While 
the teeth and model remain bound together in the 
lower. The wax having been cleared and the case 
“ packed ” in the usual manp®, it will frequently 
be found advisable, as has already been observed, 
to remove the plate from the plaster, in order that 
the flask may be closed in the press and reopened 
for inspection; before the final closing of course the 
strengthener is replaced, then perfect closure is 
effected, the clamp put on, and the case vulcanized. 

The third way in which gold or metal may be 
combined with vulcanite is by imbedding it com¬ 
pletely in the substance of the latter. A wire, for 
Example, or narrow plate, may be bent to suitable 
shape and placed in the centre of the case while 
packing. Or again, flat teeth are sometimes 
soldered to a plate which has been struck, not to 
the gum, but to a thin layer of wax covering the 
gum ; so that in packing the vulcanite may be 
made to cover the under as well as the upper sur¬ 
face of the plate; the latter should have had a 
sufficient number of holes drilled in it, and so dis¬ 
posed, that they, shall give a good hold to the 
vulcanite without weakening the gold. 

The first method o^ combination—a simple gold 
plate struck in the usual manner, with the teeth 
vulcanized upon it—is a most satisfactory one, and 
is very generally adopted by dentists. A case 
made on this principle possesses all the advantages 
of the simple gold plate, and it may J)e constructed 
and finished in much less time. 

Plates or wires combined with the vulcanite 
according to the second and third plans are called 
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strehgtheners. So far as they are meant to give 
strength to the vulcanite, however, they are alto¬ 
gether unnecessary, unless in a few exceptional 
cases seldom met %?ith. Some years ago, in conse¬ 
quence of a considerable number of fractured cases 
occurring, we adopted this system—more especially 
on the second plan—very extensively, giving nearly 
every vulcanite case a plate of gold on its lingual 
surface. The cause of the fractures was, however, 
afterwards traced to over-firing, and when that 
error was corrected the vulcanite, was found to be 
elastic and strong, and the strengtheners were 
dispensed with, as being unnecessary.* 

It has been already observed that one of the pro¬ 
perties of vulcanite is, that it will permit of being- 
bent to an angle of at least 45°, and return to its 
^original form. But two essential points must be 
observed in order that this characteristic property 
of the material may be retained : first, the rubber 
after packing must be consolidated in a complete 
manner (for this the press or vice is required); and 
second, the rubber must be carefully firdd at the 
temperature ascertained to be m'Ost suitable for it. 
If either of these conditions be neglected, then the 
vulcanite will be weak and untrustworthy. 

The wires and narrow plates imbedded in the 
rubber, as in longer or upper “ bridges,” are par¬ 
ticularly objectionable; as, besides being unneces- 

It is well known that vulcanite does not cling to a silver or even a 
dental alloy sunace, and strenglheneis made of tliese metais are found 
after vulcanizing to be more or less loose in the v-ulcanite ; if such 
strengtheners receive a gold sui hice by the battery process, the vulcanite 
will then hold, of course, as it does upon a gold plate. 





I r -n 1 '.olrii Hiftn it in the usual manner; 

^ ' ' lcI I s- 1 usL nr^c-iurse be also soldered to 

I iM’'" surface of the plate in the position where 
n I ^'ulcanite cars ipe employed to cover them, 

^ 11 the same surface ma}" be “barbed;” some- 
L h I oiilv one or Wo teeth of a case require to be 
ireated in this manner. Again, a strip of plate 
may be used, one end being bent up and forming 
tiie back of the artificial tooth, wliile the remaining 
and larger part comes over the ridge and may be 
imbedded in the vulcanite. , 

In all those cases where teeth are soldei'ed to a 
plate, and the latter is ivihedtlcd in the vulcanite, 
care must be taken Avhen inserting the piece in the 
lower chamber of the flask, where the plaster is 
, broup;ht up in front of the teeth, that the plaster 
‘ dries not come over and enclose their points, or the 
I motion which the plate is subjected to in packing 
1 and closing the flask, being resisted by the fixed 
i tooth, the latter is subjected to a strain which will 
; probabl}^ break it. If the ihaster is not brought 
over to the back of the point of the tooth, then the 
,latter will be capable of the very slight movement 
„ which is sufficient to prevent its breaking. 

! As has been said, this st3de ..of work is most mi- 
i satisfactory, and should only be, resorted to under 
livery special circumstances. 
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PIVOTING TEETH, 

“This metliod of securing teeth v\ois, until rccentij--, 
ton account of its simplicity, more extensively prac¬ 
tised than any other, arid, under favourable cir¬ 
cumstances, is unquestionably one of the best that 
can be adopted. If the roots on which they afe 
placed be sound and healthy, and the back part of 
the jaws supplied with natural teeth, so as to pre¬ 
vent those wdth rvhich the artificial antag'onize 
from striking them too directly, the)^ wdil subserve 
the purposes of the natural organs more perfectly 
than any other description of dental substitute, 
and can be made to present an appearance so' 
natural as to escape detection upon the closest 
scrutiny.” * ‘ 

Mr. Tomes, in his “ System of Dental Surgery,” 
says “that the root destined to receive the j)ivofc, 
together wdth the surrounding parts, should be 
perfectly free from disease, ITence the most satis¬ 
factory cases are those in wdiich thy* nerve in the' 
root has retained its vitality; and as the operation 


«• Hanis’s “Principles and Practic 
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.of pivoting is only generally applicable to the 
incisors and canines of the upper jaw, the n^rve 
should be extirpated by a nerve extractor rather 
jthan by the use of ail f^scharotic. 
i: ; “ The operation then is commenced by remov- 
t'liing, by means of the saw, the cutting forceps, or the 
|i|file, down to the level of the gum, such portions of 
jl|;,the crown of the, faulty tooth as may still be stand- 
1 ||ing. The choice of instruments will depend upon 
i|:;the cofidition of the part to be removed. When 
;|jj|the neck of the tooth is strong and^sound, the saw 
I may be entered upon each side to within a short 
I [distance of the pulp, and the (Operation of excision 
if, be completed with the cutting forceps. If the ’ 
I latter instrument only were employed, a risk of 
|||sl^aki3ig the root in its socket, or of splintering it 

I |w,ithin the gum, would be incurred. If, on the 

I I other hand, the neck of the tooth has been en- 
j eroached upon by caries, or the crown has been 
I jlbroken off near the margin of the gum, the cutting 
I (f jforceps and the file only will be required, or, per- 

I Ij (haps, only the latter instrument. 

■ “The exposed surface of the rest must now be 
ji cut down with a half-round file to the level of the 
'"gum,' and even a little below its free edge. The 
next step in the operation will consist in reducing 
the pulp cavity to a perfectly cylindrical canal, 
which should be extended to within a short dis¬ 
tance of the extremity of the root. To effect this 
, • purpose a fiye-sided broach may be used, but I 
have found a half-round drill preferable. From 
time to time the depth of the hole must be gauged, 
ctherwise the drill may be carried to too great a 
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cteptli, I have known Die broach parsed through, 
the toot of a tooth into the alveoJus." 

The root having been prepared, the artificial 
tooth must be carefully select.ed, s(j as to match the 
natural ones in colour and shape. The kind of 
tooth, whether Lnbc or fiai, nu'isl depend on the 
position of the carfity in the root, and also upon 
the “bite/’ The ordinary mho i.iolii maybe em-t 
ployed if the tubes hi looUi £'rcl root are con¬ 
tinuous, that m if when lie wnrior is rilted and 
in position, a. wire can Ire passed through both. 
Besides this the “bite” musi be such as 10 allow- 
a sufficient thickness or su-enyth of tooth to be 
"retained behind; wduat is know-n as a close bite 
Avoulcl require so much of the back to be ground, 
to “let up” the bite, that no strength rvoulcl be 
preserved in the tooth. Though the cavity in the 
root and the tube in the tootli may not be exaetl}' 
in the same line, still, if they agree at the point of 
union, a tube tooth and gold piivot may be used, as 
the latter may be bent to an angle which tvill 
gitm the tooth its proisor direction. Should the 
cavity in the root be out of position or the bite be 
unfavourable, then a flat tooth must be employed. 

There may be soijie cases in rvliich it is advis¬ 
able to fit the artificial tooth directly to the root in 
the mouth, but as a rule a. smaJi model is taken 
in the following manner. A piece of copper wire 
is first inserted in the root; the wfire should be 
about a quarter of an inch longer than the drilled, 
cavity of the latter, and should fit it easily but not 
loosel}c ¥ 7 ax or composition is then placed in a 
small impression-tray and an impi'ession taken. 
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' I Or' the tray may be dispensed with, the material 
'll 'being pressed into the space and withdrawn 
I: between the finger and thumb. The copper wire 
i| comes away with theimpression, and is cast with it. 
|] When the plaster model is obtained the copper wire 
j', is withdrawn, and ’the hole thus left in the plaster 
I exactly represents the cavity in the natural root, 
i] ■ Tube teeth are most readily mounted upon 
; pivots. The tooth having been fitted to the model 
to the correct length and position, is then fastened 
with sulphur upon a piece of gold pin 
wire which is long enough to form the 
pivot also, and which has been bent, if 
necessary, to give the artificial tooth its 
proper direction. Fig. 78 shows in sec- 
tion ^ tube tooth mounted on a pivot. 

Bbfore fastening the wire into the tooth 
J it’ should be scraped, and barbed or 
I roughened with a sharp graver. The sSn.'” 

' pivot, before inserting the case into the 
mouth, is generally covered with a thread of floss- 
silk, touched with mastic vaniish. „ 

Where a flat tooth is used it is npcessary in the 
first place to fit a small piece of gold plate to the 
root just sufficient to cover i|:. This is in most 
cases easily effected by the pliers, but sometimes a 
single metal model and counter is used. The 
position of the root cavity must next be marked on 
the small plate, which is then dialled or punched 
for the reception of the gold pivot. To obtain the 
mark on the plate, insert in the cavity of the root a 
piece of copper wire, the end of which, filed to a 
point, appears above the level of the cavity. 
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, The most perfect method of pivoting, however, 
j is first of all to fix a -gold or platinum tube in 
’■ the cavity of the root; a tooth is then mounted 
l| upon a “ split ” pivot, which by its own spring 
!|;j is retained in position. This plan is seldom 
'i'l adopted on account of the time it demands, other- 
wise it gives most satisfactory results. Richard- 
lil son says in regard to it, “The best and most 
|j approved method of attaching the crown to the 
5 root consists in adjusting a metal pivot to a gold 
tube attached to the root in such >a manner that 
the substitute may be readily applied and removed 
by the patient. The tube which lines the enlarged 
canal in the root is constructed and applied in the 
following manner. A thin strip of gold plate five or 
six.i^-ihes in length is first bent round a polished 
cylindrical steel wire the size of the intended pivot; 
these are both drawn together through a draw- 
, plate until the gold tube is accurately conformed 
, to the steel rod. The wire is then withdrawn and 
the joint or seam in the tube soldered; before 
doing which, however, the joint should be'’coated 
-on the inside with a mixture of whiting to prevent 
the solder from flowing in upon the inner walls of 
the tube. A fine thread is then cut with a screw- 
plate on the tube, and having introduced into the 
latter a piece of the steel wire on which the tube 
was formed, the tube is seized with pliers or a 
small hand-vice and screwed gently and carefully 
'into the fang,. The steel wire is then withdrawn, 
and the protruding part of the tube removed with 
a file or cut off with a fine saw." Instead of 
screwing the tube into the root it may be simply 
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fitted in and fixed with adhesive gold or amalgam 
pached round its lower end. To do this, after the 
cavity in the root has been enlarged to the size 
required to admit the tube, a ‘^burr drill is used to' 
make a sufficiently deep countersink in the cavitjo; 
the tube Is then introduced and the countersink is 
packed with a.dhesive gold. Platinum tubes are 
sold by the manufacturers for this work, and with 
them amalgam ma)^ be used to pack into the 
excavation and fix the tube. To make a satis¬ 
factory split pin we have found it better to file the 
gold wire half round instead of drav.dng it, then 



Figs. 75 and So. Pivot Tooth (flat) bad: and side vicvT. 

the two halves receive a thin coating of whiting on 
their flat surfaces, excepting about an eighth of an 
inch at one end^ which must be left pei'fectty clean. 
The halves are then closed accurately together, and 
the small part at the end—untouched by the wdiiting 
—is soldered ; this latter part is of course inserted 
and soldered into the plate, which—for flat teeth— 
is fitted over the root. Thus, when the case is 
finished, the split pin may be slightly separated, 
and its spring veill retain the substitute perfectly 
in position. Fig. 79 shows a flat fuoth mounted 
with a split joivot; Fig. 80 gives a side view of the 
sam-e. 
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Gold Plates.—In the case of a plate with flat 
teeth, to which a tooth is to foe added, the most 
; satisfactory method is to select at once a tooth 
I most suitable for the space and fit it to the mouth. 
Thp^jildte is then prepared by filing donm any 
collar or clasxD which may encircle the space to be 
filled, and otherwise making the joint suitable for 
} soldering. The tooth is “ backed,” and a small 
; joiece of wax having been softened and pressed into 
! the vacancy of the plate, it (the tooth) is then fixed 
in position upon the latter with cement or wdx. In 
order to attach the teeth firmly to’ the wax and 
Xolate, so that slight alterations may be made as to 
length and direction Avhile the case is in the 
mouth vdthout loosening them, it is necessary to 
have the main plate perfectly diy and slightl}- 
heated when adding the wax; the j^late back of 
the tooth should also be heated, so tliat on touching 
it with -wax the latter will be melted and a coating 
be left on the surface of the back. The tooili is 
then jalaced in xaosition, and a hot knife passed 
down between the x^^i'ts will effectually secure 
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tliem. If these precautions are not taken, some 
annoyance will be experienced, from, the teeth 
dropping from the wax while the case is being; 
tried in the mouth. e 

When the position of the tooth with, respect to 
circle and bite, Stc.,, is ascertained to be correct, the 
case is removed from the mouth and at once im¬ 
bedded in the investient in the usual manner ; 
when the latter is hard and the wax cleared away, 
the space which is found between the back of the 
tooth and the main plate must be filled by a small 
piece of plate'closely fitted. In soldering these 
cases particular caoe is required, for if the flame 
be made to solder one joint befo.re the other, the 
small added plate will probably rise out of posi- 
lion. Thus if the joint made by the main, plate 
with the small one be soldered first, the latter will 
be drawn up more or less from the back of the 
tooth, and if the joint made with the tooth back 
be first soldered, the added plate is then drawn 
up from the main one. To prevent this the parts 
must he soldered as far as possible simultaneously; 
heat one joint just sufficient to “sweat,” but not 
to flow, the solder, then turn the flame upon the 
other; the sweated^solder of the one part fixes it 
sufficiently to resist the tendency to “ rise ” while 
the other is being soldered. 

The teeth, instead of being backed at the stage 
mentioned above, may have the backs put on after 
the case has been placed in the investient and the 
wax removed. This plan is practised in all cases 
by some dentists, but the other is generally pre¬ 
ferred. 
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This method of repairing or adding to plates 
may be adopted when several teeth are to be 
added, provided the s’urface to be covered by the 
new plate is not sp considerable as to render it 
advisable to fit the latter by striking it between 
metal models. , ■ 

Where the addition cannot be made in the 
. above manner, an im{>ression of the parts must be 
taken in either of two ways. Softened was or 
composition, in a small lump, is pressed into the 
space in the plate which is to be supplied with 
teeth; the plate and wax are thfen placed in the 
mouth, and the latter material is pressed up with 
the finger, to take the form of the gum, the arti-’ 
ficial piece being held steadil}^ in position; the 
patient rriay close the opposing teeth upon the 
wax; thus an impression and Mte is obtained. 
The case being then removed with the wax 
attached, a plaster model is made. The second 
wa}/ of taking impressions in such cases is best 
where large additions are required. Wax or com¬ 
position having been placed in a tra}^ an^impres- 
sion is taken with the artificial piece in position 
in the mouth; the piece comes away with the 
impression material, when the latter is withdrawn, 
and a plaster model is cast of the whole. When 
this has been obtained, the artificial piece will be 
found occupying the exact position on the model 
which it did in the mouth. 

The model and bite having been cast, the plate 
is then taken off and prepared so as to make a 
satisfactory joint along the line where the new 
one-will join with it. After this has been done it 
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is aYain placed upon 'die moTJcl and cemented to 
it, w]> 3 ii a. sand impression is tiilteu, which need 
be accurate only over the surface to be covered ■ by 
the new plate. This must be ^rut to pattern and 
struck so as to fit over the reLrairecI space and 
slightly overlap the old plate alcnig the border of 
union. The teetli are tlieii fitted and backed, and 
the parts having been ceinenied tug ocher the case 
is imbedded in piaster and sand, and the after 
stages are the same as In tlio case already de- 
scribed. Before placing these repairs in the 
ins'estient a iittfe wax from a hot knife should 
be run along- the line of joint on the under or palate 
surface of the plate ; when this is done the solder 
is more readily drawn through. ,l 

Large additions are sometimes made by means 
of vulcanite. A small upper, for example, of a fer^ 
teeth is made up to a complete or almost complete 
set by making uj) the recpiired outline with wax 
upon which the new teeth are set, and the piece is 
proceeded with as for vulcanite. The plate in 
these cages must be supplied with suitable catches 
for holding the yulcanite securei}-. This method of 
repairing- is extensivelj'practised ; but the.difficulty 
of accomplishing future repairs in all instances 
where soldei-ed teeth are-combined with vulcanite, 
should an accident happen to these teeth, is a great 
objection to adopting it. 

Vulcanite Repairs.—The same method as that, 
just explained for gold repairs is of course equally 
applicable for these. The vulcanite having been 
first “scraped” in the neighbourhood of the space 
to be filled, is then filed into such dovetails as vvdll 
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give the best hold for fhe new vulcanite. Soft wax is 
then added to the part^ and the chosen tooth sfet and 
fixed upon it. The wax should be somewhat full 
at the gum border/ajid the tooth left rather longer 
than the neighbouring ones, so that when the piece 
is placed in the Aiouth it may be moved in the soft 
wax to the correct position more easily than if it 
were short and had to be drawn down; the wax by 
the same pressure takes the form of the gum. Upon 
removing the case from the mouth, it may be neces- 
. sary to apply a hot knife to the jvax to secure the 
tooth in the new position ; this must be done, with 
care. The piece is then imbedded in the lower part 
of a two-part flask, the plaster being brought uf> 
3ver the teeth and vulcanite as well, leaving only 
the labial surface of the wax exposed. 

When the flask is opened and the wax removed 
by the boiling water, the surfaces to be coi-ered by 
the new rubber should be thoroughly scraped before 
packing. 

Where large additions are to be made to a vul¬ 
canite piece, the same methods as regards taking 
the impression, &c., may be adopted as that ex¬ 
plained in connection with gold repairs. 

To Reset the Teeth of a Vulcanite Piece—It is 
sometimes necessary to take the teeth out of a 
vulcanite piece and reset them on a new plate and 
to a new model, while they must occupj^ the same 
position exactl}'- with respect to height and projec¬ 
tion as before. 

In such cases, before removing the teeth from 
the old piece, cement the latter in position upon 
the new model, which must be prepared for taking 
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a bite. The bite, or “ circlex” as it is called, is 
made .by covering- the points and crowns of the 
teeth over -with the plaster, which should also be 
brought partly over their face*? ; otherwise it is 
constructed as an ordinarjr l 5 ite. After this has 
hardened and been, separated, the %'ulcanite piece 
must then be thoroughly softened in boiling oil or 
over the gas-jet ivhen the teeth are extracted, and 
thoroughly cleansed. The four or six front teeth 
are next placed accurate.])'' in the sockets left b)*- 
their points in the plaster circle, secured if neces¬ 
sary by a little cefnent. A wax plate having been 
made -for the modelp the circle with the teeth 
attached is closed upon it, and the teeth are secured 
at their necks to the ■Rr'ax plate; the circle is tlieip 
removed and the wax filled in upon the backs of 
the teeth. The bicuspids and molars are them 
mounted in the same manner. By this means the' 
original position is exactly reproduced in the new 
set. 

Where it is necessary to imitate minutel)' the out¬ 
line of the tmlcanite gum of the old piece also, we 
must, besides the “circle” -which has been alread)' 
obtained, take a cast of the vulcanite gum, . Make 
a “parting” cut or groove on each side of the 
model, and, having oiled the latter and the vul¬ 
canite, cast a shell of plaster round model and 
vulcanite gum. This outside covering must be 
made in two parts, the line of division being along 
the centre line bet-ween the front incisors. If it was 
cast in one part of course it could not be .removed. 

This outside “circle” of plaster is sometimes cast 
first, and is brought up in front of the tee-th as far. 
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as their tips; the “ bite ” circle is then cast, forming 
a cap which covers the crowns only of the teeth. 
When this plan is adopted.the method of setting 
the teeth is changed. The wax plate having been 
placed upon the model, the outside circles are 
then adjusted to the latter; the teeth are then 
placed in their respective impressions in these 
circles and secured behind with wax, the “bite 
circle” being used as the guide for their height. 
As a general rule these outside circles are not 
used.; the “bite” first described, in ’which the 
plaster is made to enclose the points of the teeth, is 
all that is usually employed; for the outline of the 
gum the eye is sufficient guide to build the wax 
to a close resemblance of the original piece. 



CHAPTER XII. 

CONTINUOUS GUIS WORK. 

In this kind of work ii platinum plate is struck up 
in the usual manner. Upon this the teeth are set 
and fastened, behind with cement. The case is then 
imbedded in the plaster and asbestos mixture. When 
this is hard, and the cement has been removed, the < 
teeth are then “backed,” and the joints are sol- . 
clered with fine gold. The j)iece, after it has been 
taken from the investient (the bottom or model 
part of which should be kept carefully for future 
use), has its lingual surface including the backs of 
the teeth covered with a mineral paste: the front 
of the plate also and necks of the' teeth are built up 
with the paste to imitate the natural gums. The 
whole is then placed' in the mulfie of a furnace 
specially contrived for this purpose, and heated 
until the material vitrifies. Figs 8i represents such 
a furnace in which the ordinar}' fuel is employed ; 
Fig. 82 is a gas-furnace made b)^ Mr. Fletcher. 

The substances used for fnis work may be 
' obtained from the depots. The muffle furnace in a 
variety of forms ma.y also be purchased from the 
dealers ; or a “ home-made ” one may be easily 
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constructed. Continuous gum work is not much 
practised in England ? but in America, where the 
system was matured, it is very popular. 

For the following‘details of this process we are 
indebted to an^ article on the subject in Dr. 



Richardson’s work, and also to an article con¬ 
tributed by Dr, Roberts to an American journal. 

Metallic Base.—“ Whenever the porcelain body 
is united by direct fusion with the metallic base, 
the latter should be constructed of platinum, as this 
is the only metal which will withstand the heat 
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.No. 32 or 33 will suifice.-' In all cases the perfect 
integrity, of the piece requires that the absorption 
of the ridge shall be complete, otherwise no prac¬ 
ticable thickness of' A single lamina of platinum 
will, on account of the soft and pliant condition of 
this metal, provide perfectly against fracture and 
deformity in mastication. 

It is unnecessary to repeat in this connection 
what has already been fully described in regard to 
impressions of the mouth or the manipulations 
connected with the formation of plaster models and 
metallic swages, these processes being essentially 
the same as in the construction of ordinary gold 
work. Whenever a rim is to be formed to the 
border of the plate extending from heel to heel of 
t|ie latter—and this is to be accomplished bjf swag¬ 
ing—then an abrupt shoulder of plaster must be 
added to the model along the border where the 
edge of the plate is desired to be turned up before 
casting in sand. If it is designed to enamel the 
entire lingual surface of the plate (a method now 
commonly practised), the shoulder upon th’e model 
should be extended across the hdel of the latter 
from each extremity of the ridge on a line with the 
posterior border of the hard psilate, to form a groo^•e 
.in swaging similar to and continuous with that on 
the outside of the ridge. The edges thus turned in 
swaging will flare more than is required; the opera¬ 
tion must therefore be completed by carelully 
• turning them over sufflcientty with the pliers. In 
place of swaging the rim, however, it ma}'' Ise 
formed b}'- fitting and soldering along the border a. 
'i' These numbers i cpicseiil, of course, the Ameiicmi g.m[;e. 
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narrow plain strip of platifmni, extending it as 
before, if desired, across the posterior edge of the 
plate. This edge of the plate—that is the lingual 
edge which crosses the floor^ «.f the mouth in an 
upper case—should always have a narrow strip of 
the platinum soldered upon it; this leaves a thick 
edge for the enamel to be dressed against, thus 
leaving the latter strong* and well protected. The' 
outer border of this added rim is of course filed * 
towards the gum. A triangular wire may be used 
for the above purpose instead of the narrow strip 
of plate. 

In whatever -way the rim or socket is formed, it 
fis practically of the first importance that the exact 
dimensions of the plate required should be ascev- 
tained before the groove is formed, as it will be 
impossible to subsequently diminish the extent o‘f 
the borders without to some extent iimpairing the 
integrity of the finished work. The mouth, there¬ 
fore, should be carefully examined, and the precise 
location, extent, and fulness of the muscles and 
integun^ents along the external borders of the 
ridge above and^ below, the glands underneath the 
tongue, and the extreme boundaries of the hard 
palate carefulty noteijl and ticcuratel)’-ti'aced upon 
the plaster model to serve as a guide in determining 
the dimensions of the paste. 

Zinc and lead are particularly destructive to 
platinum where the two are heated together, there¬ 
fore after swaging the plate should be carefully , 
pickled in nitric acid. 

The ordinary flat or vulcanite teeth may be used 
for this work, and they are mounted and fastened 
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• with the cement behind, as ali'eady described in 
connection with othet work. The)^ should not, 
however, be fitted ^ accurately to the plate, but 
should be set upon a layer of wax; the spaces thus 
left between the Joases of the teeth and the plate 
will afford a hold to the enamel afterwards to be 
. used. 

The case is then imbedded in a mixture of equal 
parts. of plaster and asbestos as for ordinary 
soldering. When this hardens the cement is 
cleared from the backs of the teeth, which are then 
ready to receive their linings,^ or backs, and attach¬ 
ments to the plate. , 

^Lining the Teeth.—The method of attaching 
the teeth to the plate by means of stays or linings 
will depend somewhat upon the construction of 
the teeth manufactured expressly for this process. 
They ai'e formed usually with two or more platinum 
pins or rivets, but those known as “ ]?..oberts’s 
teeth,” having but a single long pin, recpaire a 
different application of the sta3rs from those com¬ 
monly used. The method of lining the orcfinaiy or 

■ double-pinned teeth will be first described. A strip 
of platinum, equal in width to the tooth to which it 
is applied and one-half of the spaces next adjoining, 

■ is pierced to receive the platinum pins, the end 
resting upon the plate being split into se\-eral 
sections and bent at a right angle with sta)"', ex¬ 
tending back upon the plate an eighth of an inch. 
The portions of the lining which extend beyond the 
sides of the teeth are slit even with the sides of the 
tooth about half-way down from the top of the sta}'. 
The linings are thus separately formed anci adjusted 
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of tlie linings, or wherever it is desired to limit the 
flow of the solder. The piece is now placed 'in the 
muffle of the furnace, and the heat raised on it till 
the gold, flows, wheiiit should be immediately with¬ 
drawn and placed in a cold muffle to cool gradually, 
the end of the latter being closed. Or the piece 
may be removed at a red heat from the furnace and 
soldered with the blowpipe in the ordinary way. 
When cold, the external covering of the investient 
is cut away, leaving that portion uninjured on 
which the plate rests, to serve .51s a base for the 
plate in the process of baking the body. The plate 
and teeth separated from thfe plaster, are now im¬ 
mersed in a dilute solution of nitric acid, where 
they are allowed to remain until all adhering- 
particles of vitrified borax are removed, after 
which the piece is thoroug'hly washed. To insure 
a more perfect adhesion of the body to the plate, 
it is recommfended, after having placed the plate 
upon the die, to scratch or etch rvitli a sharp- 
pointed instrument the entire lingual surface of 
the platinum base. The piece is now ready for the 
application of the gum bod}^ >■ 

Application and Fusion of the Body'or Base.— 
The material for the base c?r bod}^ is mixed with 
sufficient water to form a paste, the portioir first 
applied being sufficiently thin to admit of being- 
worked perfectly into all the minute c^e^■ices or 
interstices ai'ound and underneath the ends of tlic 
teeth, and about the platinum linings, and into the 
contracted fissure or groove formed by the rim. 
When these interspaces are filled in as pcrlectly as 
possible, the i-edundant water may be taken up 
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partially by applying to the |3aste, wherever prac- 
ticabte, small pieces of tisspe or bibulous papei*, 
when the paste, thus partially deiDrived of its water, 
should again be worked in impacted as per¬ 
fectly as possible with small, sharp, straight, and 
curve-pointed knives or spatulas. ^ Before filling in 
■with the body into the more open spaces betw-eeii 
the roots of the teeth, the former may be partially 
filled up with frag-raents of tlie crowns of broken 
teeth, around -which and the roots of tlie teeth the 
porcelain paste, now used much drier and thicker 
than at first, is packed as hard and solid as ijos- 
sibie. Small portions are thus added from time to 
time until the required fulness of the gum beBveen 
and external to the teeth is obtained, digdng o'a-t 
occasionally with a clean napkin or tissue paper, 
and at the same time pressing and patting it witli 
the instrument to drive out entangled portions of 
air. The paste is likewise applied to the platinum 
stays, covering them to the depth of from a half to 
three-fourths of a, line, making it fuller as it ap¬ 
proaches the plate, and rounding it off at this point 
with a retreating edge extending back an eighth of 
an inch or more. If it is designed to enamel the 
lingual surface of thet plate, the gum body should 
be applied the thickness of a dime to the entire 
surface continuously with that upon the backings, 
filling into the groove around the chamber-with a 
uniform surface. The porcelain paste should be 
carved neatty at the necks of the teeth, and on the 
exterior or labial surface a shallowr concavity or 
furrow may be formed by cutting out. a small 
portion of the body from between the i-oots of the 
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. teeth, thus forming a ridge over the fangs of the 
teeth in imitation of the natural gum. The effect of 
this carving will be still further enhanced after the 
application of the gAm enamel, Avhich being ap¬ 
plied evenly over the surface, a greater depth of 
gum colour will be imparted to those parts over 
.the furrows, while the intermediate portions over 
the roots will appear somewhat blanched, or of a 
lighter gum colour, as in the natural gum. 

After the application of the base in the manner 
described, the crowns of the teeth should be well 
cleansed with a camel-hair brush of all adhering 
particles of paste, and the uncovered portions of 
the plate with a moistened napkin, when the piece 
sliouldbe readjusted to the “plaster and asbestos ” 
bjase previously used in soldering', placed upon a 
fireclay slab or slide and introduced first into the 
upper muffle of the furnace, where it may be allmved 
to remain exposed to a gradual ty increasing heat 
until it is thoroughl5r dried; when it acquires a red 
heat it may be transferred to the lower muffle, and 
the heat urged until partial vitrification of the bod}' 

' takes place, and which may be determined by a 
slight glossiness of the surface. A¥hen baked or 
biscuited in this manner it fnay be removed and 
reintroduced into a cold muffle as when soldering. 
When the piece is quite cool it must be placed 
upon a metallic die to detect any alteration in fit, 
and to restore it to its former shape, rvhich mar' be 
done by pressing it down with the hand or by 
tapping the molar teeth with a wooden or a horn 
hammer and pressing the plate at the same time 
firmly down to the die. Should cracks be produced 
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in the bocty it is no matter, as these will be filled up 
in the second baking. 

Second Coating.— The paste for the second 
coating is made the same as kl'iat for the first. It 
is carefully, laid upon all the parts thad require to 
be built out, and is introduced into all the crevices 
into which it is made to settle by lightly tapping 
the piece. With the little spatula the surface is 
nicely carved and shaped around the roots of the 
teeth. A little ridge is raised with a camel-hair 
pencil from the, line between the two central 
incisors, running back along the palatal surface to 
the middle of the posterior edge of the plate, and 
this ridge is next halved by a central line made 
along its whole length by the brush or the edge 'Of 
the spatula. On each side of the ridge little 
prominences are to be raised to imitate the rugm 
of the mouth. The second baking must then be 
conducted like the first (only a little harder), and 
the cooling also, when the piece should be again 
placed upon the metallic die in case of alteration in 
fit. It i'3 now ready for colouring. 

Enamelling or Gumming. — The gum, being 
mixed as was the body, should be laid on evenly and 
in proportions only to be learned by experience; 
and in the selection of shades of colour you must be 
guided by your ov/n taste. I should recommend, 
however, the use of a very thin coating at first, 
afterwards a deeper shade can be giveir by a second 
coating. If the teeth have been etched in soldering,, 
a little coating of “etching enamel" of the con¬ 
sistency of cream should be laid upon them with a 
camel-hair pencil. The plate being then cleansed 
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and replaced upon its investient model is ready 
for the furnace, but more care is now required not 
to expose too suddenly to a high degree of heat. 
If pushed too fast into’the muffle pieces are likely 
to scale off, leaving defective spots such that it 
would be necessary to remove the work, cool it 
down, and. repair with more gum. When well 
heated in the upper muffle the piece be re¬ 
moved to the lower one and exposed to a full 
white heat for from ten to twenty minutes, or until 
the gum has thoroughly flowed and shines like 
melted glass. It is now to be removed, cooled 
down as before in a cold muffle. When at blood , 
heat take it out, and place it in water of about the 
same temperature. Avoid touching it with the 
fingers. This is an effectual method of preventing 
the checking or grazing of the gum, v.diich fre¬ 
quently occurred in the old .-Wciy of annealing 
when the piece was cooled and taken in the 
hands. 

The next and last operation is the polishing. I 
remove from the plate any little particles of gum 
or body, and rub it thoroughly with fine sandpaper, 
then with a fine stick and pumice-stone, and lastly 
with a steel burnisher or bloodstone with a little 
soap-suds.” 

Partial Sets wdth Continuous Gum.'’—“ Partial 
cases may be made with continuous gum ; but tlic 
work is so various in its nature that the dentist must 
hecessarily depend much upon his own judgment. 
Difficult cases will constantly present tlieniselves 
that tvill require the exercise of much stud)- and 
* Di-. Roberts. 
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irjgenuily, and in wliich tlie general instructions 
wliicli can loe given in -s/ords may be of little 
service. The first attempt of this kind in my own 
experience was in replacing' two central incisors. 
Taking two continuous gum teeth, I placed upon 
them a platinum lining, slitting this down along 
the edge of the one tooth nearly through the piece, 
and up the edge of the other tooth by a parallel 
cut, leaving- the two parts joined together a 
narrow slit. This allowed sufficient motion be¬ 
tween the teethyso that they could be adjusted as 
desired. I then placed a bit of tissue paper upon 
the plaster model covering the spot to be occupied 
by the teeth and gums to prevent the adhesion of 
the body to the plaster, and holding the tnvo 
incisors in their places I worked the body into all 
the depressions of the gum and around, the roots 
of the teeth. I then removed the whole from the 
model and placed the piece in a paste of pulverised 
silex, or plaster and asbestos, and baked as de¬ 
scribed for full sets. The little slip of platinum 
kept thP two teeth in position. The work shrunk 
somewhat, butthis w'^as remedied by again placing 
the piece upon the mould with the intervention 
of tissue paper coveted by a thin coating of body. 
Into this I pressed the piece until it occupied 
its true place, then filled in again with more body 
all the crevices around the roots of the teeth, and 
rebaked. 

After enamelling, if the wmrk has been carefully 
and skilfully done upon this plan, it will be as 
fine a piece in appearance and fit as can be made. 
It may then be soldered to a gold plate, and the 
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I little strip of platinum’between the teeth be cut 
out. With the body and gum formerly in *use 
|:;!i many difficulties were often encountered from dis- 
,|! ;| colouration of the gu!r>, or from injuries incurred 
|: | in soldering. But with Roberts’s material these 
lil ape easily avoided,’and the piece can be treated 
the same as a block or single gum teeth. In par- 
1,1 tial sets on entire plates of platinum I have some- 
a times found trouble from the enamel giving way 
a upon the small narrow points that connect the 
I teeth with the plate by the shock, occasioned in 
I biting. I have consequently left these points un- 
I covered, and used two or three thicknesses of 
platinum to give greater strength. But where 
i; thi^^is likely to occur, gold plates would be prefer- 
I able if nicely adapted with single gum teeth or 
A blocks of continuous gum, as the case might require. 

|; I have also applied continuous gum in cases where 
the natural teeth, from one to five in number, were 
I left in the mouth, by making the plate as in m1I 
sets, cutting out around the natural ones, and 
j| raising a small bead, or placing a light wirewound 
I about one-eighth of an inch or more from the 
' teeth against which the gum or body is to be 
finished. The points around the teeth are to be 
foft free, in order to be burnished doivn in case of 
imperfections caused by the difficult} of cbu inm^ 

^ exact impressions in these places. In such cas«s T 
have sometimes formed a strong standard of sever-. I 
thicknesses of jelatinum fitting' closely au'-'inst one 
or more natural teeth, leaving a loopliole fln-oufrn 
which to run a gold clasp for afterwards securing 
the artificial set. 
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I liave also .secured the gold to the standard by . 
rivets of platinum, and sometimes by two or three i 
gold screws, not providing in these cases the loop¬ 
hole. These methods ai'e to 'be preferred to using ; 
solder for fastening, for, in case of repair, the |; 
clasps are easily removed without leaving an} 
foreign substance ; but in case of soldering', how¬ 
ever carefully they may be removed, there -will 
remain some alloy, wdiich in the baking heat to 
which the piece is to be exposed will be incor- i 
porated with ,the platinum. Even so sm.all an I 
amount of silver as may be in gold coin used for 
solder will communicate a yellmvish tinge to the | 
gum, spoiling the whole work. i: 

Another source of mischief may properlf' be 
noticed in this place. In baking, especially with e 
new furnace or with muffles lately renewed, eithei 
at the first or second heat, or it may be in enamel¬ 
ling, the piece is sometimes changed in its texture 
and, colour, as is supposed by the gases present, and 
the phenomenon is called gassing the piece. The 
body becomes porous like hone 5 momb, and of a 
bluish colour.'’ When this occurs, there is no 
remedy but to place it upon the metallic die, remove ; 
the whole of the injured part, and re]3iace it with a ; 
new coating of body and gum. The teeth are ' 
seldom, if ever, thus affected. As a precaution, the 
muffles should be well ventilated with holes for the 
XDassage of the heated air and gases. 

Repairing.—In case of a single tooth being 
broken a new one is readily inserted by entirely 
removing the crown of the injured one, and grind¬ 
ing out a niche in the gum at its base nearl)- one- 
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fouftH' o£ an inch deep to receive the new tooth ; 
then fill up the niche Avith body, and press the tooth 
I you Avish to insert down to its proper position; 
I', trim the surplus body^about the neck of the tooth 
I I as in full sets, absorb the moisture Avith a napkin, 
[I and apply the gum to the body and \Adierever 
required. Sta}^ the tooth with a little plaster and 
, :| asbestos placed upon its point and reaching over, 
so as to include the adjoining tooth on each side, 
'ii A better method, however, is to place the teeth 
j| doAvnward, imbedding their points in a paste of 
pulverized silex laid upon a slide,"’ and then sub¬ 
ject the piece to the heat required for enamelling. 

' One baking Avill generally suffice to complete this 
I' operation. But if a piece has been more seriousty 
li injured, say by loss of a central canine tooth, AAdth 
jj a point broken out from the edge of the gum, and 
Ij the plate is bent so as to have lost its fit, and the 
ij! gum shrunken aAva}^ at any point, Atm adopt a tho- 
'1 rough method of repair. We first take an impres¬ 
sion of the mouth and make a plaster model; upon 
.. this Ave place the plate, and OAmr the point where the 
gum is shrunken Ave chip off the body and gum, and 
Avith a burnisher Avork -the plate doAvn, AAdaereA’er 
required, to exactly fit the modpl. We then make 
a niche for each tooth to be inserted, appffi the 
body and gum, stay the teeth, and bake the piece 
as aboAm described. If it has been thoroughlA- 


packed tAvo bakings aaoU be sufficient, but some¬ 
times three Avill be required. The onlj’ rule is to 
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doing an 3 dhing to it, to subject it to a moderate 
d egree of heat, sufficient tQ burn off any impurities 
it may have collected in the mouth. 

Another set may l^e presQjited for repair literally 
broken to pieces; but the plate remaining a perfect 
fit, and some of the teeth beilig undisturbed, we 
wish to avail ourselves of these. We therefore 
make a dam of putty around the edge of the plate, 
and run in fusible metal to form a cast, which shall 
serve as a support for the plate. Not to endanger 
cracking the teeth by the heat, the piece may be 
placed in a dish containing' a little water, and after 
the metal is poured and begins to harden more 
water may be added, so as to cover the whole mass. 
But this is hardly necessary if the alloy be'^iUn 
nearly at its cooling temperature. 

The piece being now supported upon the cast, 
and held firmly wfith one hand, a small chisel made 
from an excavator may be applied, wdth the other to 
the old material which it is desirable to remove, 
and an assistant gently tapping this with a hammer, 
the body is quickly chipped off between the teeth, 
and rvherever ,the chisel is directed without injury 
to other parts, or wfithout misshaping the plate. 
The teeth may noiF be inserted and soldered to 
the plate, with the old or nerv linings if required, 
and the new body and gum may then be applied/' 



CHAPTER Xill. 
’"celluloid. 


|j This substance is derived from cellulose—tlie 
jjij colourless material of the woody fibre of young 

I plants. The cellulose is obtained in the pure state 
from cotton or linen fibre by boiling out the im¬ 
purities with which it is associated,, with alkali, 
ether, or alcohol. It is then'’ subjected to treat- 

!> ment with nitric acid, producing dinitro-cellulose, 
or jpyroxylin, which, being dissolved in ether, is 
known as collodion. The dinitro-cellulose, or 
pyroxylin, is the chemical compound that is used 
for the production of celluloid by the addition to it 
of gum camphor—both being in a finety divided 
state, and first mixed mechanically. Thus mixed, 

I they are subjected to heat and jpressure, when a 
{; chemical combination seems to take place, resulting 
in a homogeneous mass. , 

' For dental purposes the celluloid is supplied in 
shapes called “ blanks.” These are in the form of 
blocks for upper and lower jaws of various sizes. 

Though celluloid has been before the dental pro¬ 
fession for the last twelve years or more, it cannot 
be fairly said that it has yet emerged from the pro¬ 
bationary period of its existence. It is chiefly in 
the hands of experimentalists, who, without doubt, 
during the past few years, have made great advances 
in the dii'ection of rendering this substance a re- 
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liable as well as a boautiful' b.asc3 for artificial teeth, 
ifin;-though in the near future celluloid may take an 
assured position, even to the extent of sup plan ting' 
vulcanite, it cannot at the present time be said to 
have the confidence of any considerable number oi 
dentists. And even those who, by their gn-eat 
experience and skill in the manipulation of this 
material, have been able to produce the best results, 
speak with some hesitation regarding its complete 
success. 

Mr. Gartrellj.than whom no one has done more to 
perfect the methods by which satisfactory results 
may be obtained, has kindly furnished us with his 
conclusions upon the subject. He says j My 
opinion of celluloid as a dental base is that it sirs aid 
be used with discrimination. It should not be 
made for dirty wearers, or those who do not appre¬ 
ciate its colour and appearance. It should not be 
used for partial pieces, or over roots, unless it is 
combined with perforated gold or dental allo}'-, or 
ivhen the ‘ bite ’ is close, as it rvill not stand the 
‘ wear ,and tear’ of the opposing teeth like rubber. 
I have a great,, many cases, full uppers, that have 
been worn for years without warping. On the 
other hand, I have<.a number of cases that have 
warped. .... I have never had a case of warping, 
however, when I have combined the perforated 
alloy, or gold, as I have described in book* . . . . 
In conclusion, I think that celluloid will be used to 
a limited extent by those who work it properlyt 
And if the material can be slightly improved so as 
to be harder, less lia,ble to warp and lose its colour, 

® “ Instructions in Celluloid and Vulcanite.” 
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it will supersede rubber entirely." These conclu¬ 
sions are in perfect accordance with those kindty 
furnished to the author by Mr. Biggs, of Glasgow, 
who has also had darge experience in celluloid 
manipulation. 

On the Construction of Celluloid Dentures.— 
It is unnecessary to describe here the mode of 
mounting the teeth on a wax plate and preparing 
the case itself for the flasking operation, the process 
being identical up to this point with vulcanite 
work. Instead, however, of using plaster models, 
as in flasking for vulcanite cases, metal models (an 
alloy of tin and antimony, ®r tin itself, if pure, 
being used) are now usually employed in the cellu- = 
loid process ; an'd where direct pressure upon the 
model takes place, the advantage of metal over 
piaster is obvious. The sand used for casting in 
this instance should be very fine, and rammed tight. 
The cast should be very shallow. After pouring 
the metal, and while it is 3ret fluid, if the mould be 
tilted over the ladle a shell model is obtained 
convenient for flasking; and also one fropi ivhich 
a cellulized case, with undercuts, can be detached 
by crushing the metal upon itself. 

The lingual surface of the pattern-plate, and also 
the gum extending up between the teeth, should be 
covered with tin leaf about the thickness of writing 
paper, carefully burnished upon the wax. A smooth 
surface may be made upon the latter before putting- 
on the leaf b])- touching it cautiously here and there 
with the small point of a blow-pipe flame. 

The flasking operation is effected precisely as 
described for vulcanite cases at pp. 105, 106 (the 






ference shouicl beat ail points three-sixteenths of ■ 
an inch from where the free edge of the pattern- 
j)late reaches, and it should be scooped outwards 
to the wall of the. flask. The groove should be 
made in that part of the flask which does not con¬ 
tain the teeth, 

IPacking the Celluloid. — A “ blank ” being 
selected of a,pproximate size for the case, it will 
probably be necessary to saw away portions and 
fit it somewhat to the mould rvitli a rough file, in 
order to avoid displacing the teeth on first applying 
pressure in the machine. 

When cellulipid was first emplo3''ed for dental,. 
p>urposes, a very simple a,px3aratas was used for 
closing the flask. It consisted of a small iron vessel 
containing oil, which was heated by a Bunsen 
burner ; into this vessel the flask was placed with 
the “blank” in position; the centre screw, with 
which the apparatus was fitted, was turned down 
gently as the celluloid became sufficient^ softened, 
by the oil. 

This method of working, however, has been dis¬ 
carded. The oil soaking about the celluloid in- 
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jured the material; and, besides, the necessary 
conditions for effective heating could not be secured 
by this means. 

An important stejp was made some years ago by 
Mr. Gartrell, who invented an ingenious machine 
similar in appearance and in principle to an ordi¬ 
nary vulcanizer. In it steam is raised to 265° Fah., 
and while maintained at that temperature the 
flask is closed by means of a steam-tight centre- 
sci-ew, which passes into the chamber of the 
machine, and acts upon the flask. At first little 
force is required to turn the screw, the finger and 
thumb being sufficiently powerful to operate the 
lever; but as the moulding proceeds, the pressure 
required increases, and at last considerable power 
whh both hands is necessar}^. The flask, having 
been perfectly closed, should remain under pressure 
until quite cold before opening it. 

But it now appears to be conceded b}^ all experi¬ 
mentalists in the manipulation of celluloid that 
steam., like the oil in the previous apparatus, is in¬ 
jurious to the texture of the material when -fiiey are 
•brought into direct contact. » 

The conditions essential to producing a perfect 
lilate are thus summarised b;;- Dr. Flagg, of New' 
York: “ (i) No steam, oil, or other foreign sub¬ 
stance, must be allowed to come in contact with 
the material while it is plastic, or it will discolour. 
(2) During the process of pressing- the celluloid, 
■one portion of the blank must not be one degree 
colder than another portion, or it wall warp. (3) 
The material must have its form changed at a heat 
much higher than it is now used, otherwdse it will 
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,and pressure are not sufficient to entirely transform 
the arrangement of the particles, the tendency 
must, we should think, be ever to return to the 
original form. When the moulding is effected at 
a low temperature the return is very considerable 
and very speedy. * When, on the other hand, it is 
effected at a very high temperature, the return, or 
warp, is very slowly accomplished, and possibly, 
after some years, the proportion of the warp may 
be comparatively inconsiderable. 

The “Injecting Process” is designed to entirely 
remove all tendency to warping, and it has other 
recommendations which are'obvious. It remains 
to be proved, however, whether in some essential” 
respects reliable base pla,tes can be made in this 
ipanner. 

..The principle of injecting celluloid, or rubber, is 
very simple. A special flask is of course required, 
provided with a passage, or inlet-hole, through the 
back Wall of flask, through which the material is 
afterwards injected; two or more outlet-holes are 
also provided. ' 

When the case is placed in the 4 ower section of 
flask, the heel, or back edge of the pattern-plate, 
must be on a level with the iTilet-hole. 

Before filling in the upper section, a wire is 
‘ pushed through the inlet-hole, and the end im¬ 
bedded in the wax pattern-plate. This is for the 
purpose of preserving a clear passage to the matrix. 

• And, for the same reason, wires (or bits of wax 
taper will do) should be inserted in the outlet- ■ 
holes, pushing them as far as the wax. 

The upper section is then filled in, and the flask 
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process may be readily perceived. Fig'. 83A shows 
the boiler with injecting'-apparatus in siki,. 

The rods of celluloid which are placed in the 
cylinder for injecthigi are readily prepared in the 
following mannerTake thick 6J- A blanks ; saw 
out the centre, and then place the rim in a vessel 
of clean boiling -water. The cylinder is also dipped 
' in the boiling water, and, with a towel for protec¬ 
tion from the heat, is held in the left hand. The 
celluloid is then taken out of the water and pressed 
into the cylinder with a twisting or screwing 
motion ; the whole is then dipped into cold water, 
when the celluloid rod is easily pushed out of the 
cylinder, and cleaned with- a stiff nail-brush,' 
puHiice pOAvder, soap, and water.* 

Injecting Celluloid into the Mould.—When the 
heat is near the boiling-point of water, the piston 
is driven into the cylinder by the screw to com¬ 
press the celluloid and prevent escape of steam ; but 
it is too soon at this heat to begin injecting the 
mould; this must be delayed till the gauge indi¬ 
cates 27 lbs. pressure, or a little under 3Qtibs. ; at 
. this point (at Avhich the regulator, hand of gauge 
should be set before lighting boiler) the injecting 
is begun by turning the leveu- a quarter of a turn 
' every fifteen seconds. From twelve to fifteen 
minutes Avill pack an ordinaiy case. 

Mr. Gartrell has quite latety designed a more 
improAred apparatus for the celluloid processes. 

. liis pamphlets describe in much detail the Amrious 
stages of the operation, and.AAre, on that accouni, 
think it uiinecessary to occupy more space on this 
subject. 


e “ Instiuctions in Celluloid,” Gailioll, 
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OAT THE CONSTRUCTION OF OBTURATORS AND 
ARTIFICIAL PALATES. 

Ti-IE palatal organs fjerform an important part in 
'the production of articulate speech; any defects, 
therefore, in structure, or any departure even fl'hm 
the ordinary t3rpe of formation, is accompanied bj? 
an irregularity in the character of the produced 
sounds more or less marked according to the 
localit)?- and extent of the defects. In cases of con¬ 
genital fissure mastication and deglutition are not 
interfered with to any great extent by the abnormal 
condition of the parts. Practice, which under such 
conditions comiiienced at birth, has no doubt in, 
the course of time developed powers in the .sur¬ 
rounding parts which in a great measure comjpen- 
sate for those which are wanting. Besides this, 
the individual never having experienced a better 
method in respect to the management of the food, 
may be said to be unconscious of his misfortune. 
But in the case of those to whom the defect has- 
come in adult life, discomfort and anno3''ance are 
experienced in a very high degi*ee. Therefore in 
these cases it is necessary for comfort^ in all cases it 
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.is necessary in order to obtain distinct articulate 
speech, to close these,,abnormal openings a*nd to 
restore as far as possible the functions of the lost 
parts. To accomplftk this by providing the patient 
with an artificial substitute forms a branch of dental 
art which has loilg engaged the attention of the 
dental surgeon. 

The earliest appliance made for palatal defect 
of which , we have any distinct record was that 
made in 1585 by Ambrose Pare, an eminent French 
physician. It consisted of a rnetal plate which 
fitted over the opening, and to the upper surface of 
which was fixed a pin with’screw; by means of 
this latter arrangement a piece of sponge was' 
hei^ securely to that surface of the plate next the 
fjssure. When the case was placed in position 
the. sponge passed up into the fissure, and upon 
absorbing moisture it spread out so as to form 
upon the superior or nasal border of the latter a 
kind of rivet which retained the appliance in tclace. 
The objections to this description of obturator will 
be readily understood. The repeated insestion and 
extraction of these swollen pieces of sponge, which 
was necessary, injured and increased the extent of 
the defect. Besides this, ths condition of sponge 
under such circumstances quickly became such as 
to render the case unwearable on account of its 
odour. This point was referred to b}^ Laforgue about 
sixty years ago. He says, “The}' have alnaqs 
the inconvenience of charging themselves copiousi)- 
with the fluids, of becoming heavy and falling ouu., 
of place, and of causing an odour insupportable lor 
,the patients and for those who approach them.'’ 
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are a certain dis¬ 
tance apart along the 
centre line; a third 
part is provided 
which covers the cen¬ 
tral slit, but whihh 
does not prevent the 
wings from closing 
when the edges of the 
fissure approach each 
other, as in the act 
of swallowing. With¬ 
in the last few years 
an improved artifi- 
ciaPpalate has been 
introduced by Pro¬ 
fessor Kingsley. The 
principle adopted i,s 
the same as that 
worked out by 
Stearns, but the 
palate itself, which 
. is made of soft rub¬ 
ber, is much more 
simple in its con¬ 
struction. 

Cases of palatal 
defect are divided 
into two classes, ac- 
■cording to the imme¬ 
diate causes which 
may have ]Droduced 
them. First, those 
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which, are the result of arrested development—mal-^ 
formations—are called “ congenitalsecond, those 
■which ai'e produced bj'' disease or othervrise are 
called “ accidental.” A distinguishing feature in 
the two classes is, that the defect, so far as the 
palate is concerned, is in congenical cases alwa-ys in 
the median line, whereas in accidental cases the 
defect is generally on one side or other of that line.' 
When the cleft in congenital cases, however, pro¬ 
ceeds ill an amterior direction, involving the central 
portion of the jay/ and teeth, and ending in fiss'ure 
of the lip, it then ma}?' incline away from- the 
median line in the direction of one or other nasal 
'passage, or it may continue in the median line 
involving both nasal passages. Accidental defects 
vaiy much both as to locality and extent There 
may be a simxile perforation only of the palate, 
wdiile in extreme cases, in the opposite direction, 
the entire soft palate is destrojmd, and a. consider¬ 
able portion of the hard palate and jaw with en¬ 
closed teeth. 

Artificial Appliances.—The two classes of cases 
being altogether distinct as regards their origin, , 
the artificial appliances made for them ought also 
to be distinct in their character and .structure 
Such is the opinion of modern practitioners who 
have had special experience in this branch of 
dentistry. Thus cases of accidental fissure may¬ 
be treated successfully with an obturator,* whereas 

■® The term “obturator” is applied by Dr, Kingsley to all artificial- 
appliances intended to stop a passage, as all openings in the hard or 
soft palate which have a complete houndary. Appliances made to 
supply file loss of the posterior soft palate, whether 'accidental or con¬ 
genital, he calls artificial palates or “vela,” 
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. this kind of instrument falls very far short of what 
is required in the cases of congenital fissure.' For 
these an appliance must be constructed which 
shall not only restofa in appearance the lost parts, 
but will also restore as far as possible the functions 
which these parts* in a normal condition perform. 
Nevertheless many experienced practitioners do 
not adopt this system of treatment, but construct 
for all cases of palatal defect an instrument of a 
similar character. This is a simple plate made to 
cover the opening and to restore sis far as possible 
in superficial appearance only the lost parts; the 
plate for defects in the hard'palate is made of the 
ordinary vulcanite, for those in the soft palate soft' 
vuSanite is employed. Thus it will be observed 
that the designs of those who advocate the first 
method have a much wider reach than is the case 
with those who adopt the second. In the former 
case the, ideal is perfect restoration, in the latter 
only partial restoration is considered practicable. 

The class of “ artificial defects ” we maj’ subdivide 
into three species : first, those cases in which there 
is a perforation of the hard palatesecond, those in 
which the perforation exists in the soft palate; 
third, those in which there is partial or complete 
destruction of the soft palate. This classification 
might be extended to include one or more other 
kinds, but the treatment necessary for the three 
mentioned vdll indicate that which is x^roicer for 
all. For the first species—perfoi'ations in the hard 
palate—an obturator is constructed which is rigidly. 
fixed to a more or less extensive xalate, fitting to the 
palate and teeth. In the second species of perfora- 
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tion—tlirou.Al'i tlic soft palate—an obturai.or is also 
consti 5 uctecl, but in order that the muscular move¬ 
ments of which these soft parts ai'e capable ma,}'’ 
not be interfered with or controlled by the artificial 
apx^liaiice, this obturator must not be rigidly fixed 
to the main j)late, as in the former case, but in such 
manner that it will readily take part in all the 
movements of tlie parts with which it is connected. 
For the third species of defect, what is called an 
artificial velum or pala,te is required. 

Construction of Obturators,—-Those openings in 
the hard or soft jpahite, sometimes almost x^erfectly 
circular, at other times very irregular in form, but 
always completely surrounded by the natural xoarts, 
do not generally present any great difficulty in khe 
course of treatment. It is of imxoortance, in the 
first place, that an accurate imxDression be obtained 
of the opening and of the neighbouring parts of 
the palatal surface, and also of the teeth, if there 
are any standing. The only material -which gives 
satisfactory results for this work is plaster of Paris; 
but in uging it sx^ecial care must- be observed, for 
if an excess of xolaster be employed, this excess may 
in the act of taking the impression be pressed 
through the opening, gqid form over its superior or 
nasal border a rivet of plaster, which maj?- render 
it impossible to withdraw the i-nodel -without using- 
such an amount of force as may'- seriously injure 
the natural parts. The following method may be 
adoxfted in order to iDrevent the possibility of such 
a difficulty arising. An imx>ression having been 
taken with “godiva” in the ordinary manner, is 
cut to a, slight depth over its surface; this surface 
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is then covered with a* thin stratum of plaster, and 
the impression of the ^aarts again obtained. » The 
small amount 01 plaster used in this method pre¬ 
vents any such accident happening as that above 
referred to. Or again, take a tvax impression, and 
make from it a plaster model; upon this form a 
gutta-percha tray, imbedding in it a piece of wire 
•bent into suitable shape for handle. Into this 
gutta-percha tray plaster is placed in a thin layer 
over its surface, and the impression is then obtained 
without risk. Before covering the surface either of 
the “ godiva ” or of the gutta-percha, such portion of 
the material as may have been pressed into the 
opening must be removed, and also around the ' 
defostive part the surface of the material should be 
reduced slightly, just sufficient to insure that only 
the plaster will be pressed a.gainst these parts v-hen 
the second impression is being- taken. A piaster 
model having been made from the latter, it is next 
necessary to form upon the model a pattern in 
gutta-percha, which rvill exactly represent the 
obturator as it is intended to be. The material of 
which these substitutes are made is now almost 
'invariably vulcanite, and the method of procedure 
to be adopted in constructirj.g- them differs in no 
veiy material respect from that already explained 
in connection with the ordinal-}" artificial work. It 
must be remembered, however, that as tlie mu.-.t 
perfect obturator would be that one wliidi m 
represented the lost parts, it is necessary in All 
these cases to construct the work with great dieh- . 
cacy, so that the appliance will as nearly represent 
the normal outline of the parts as the circunnsta.ncee 
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will allow. Thus it will be possible in some cases 
to imake a simple plug, which may be retained in 
position b)'- being attached to a skeleton jjlate fitted 
with clasps. In other instanpe-s, however, it will be 
necessary to cover the whole of the palate—for ex¬ 
ample, where many or all of the natural teeth are 
lost. Some dentists do not fiU the openings in the 
palate with vulcanite, but carry the plate clear 
across in a line with its palate border. Professor 
Kingsley, however, says that it is desirable that 
the obtui'ator should enter the perforation, to 
restore, as far as possible, the lost portion of the 
palate ; but it ought 'not to protrude into or in any 
way obstruct the nasal passage, the entire freedom 
of which is essential to the purity of articulation. 

Those cases in which the defect is situ?..ted in the 
soft palate require a more complicated appliance 
than that just described, in order that the motion 
of which these parts are capable may not be inter¬ 
fered with, which would be the case if the opening 
was filled by an extension simply of the rigid palate 
plate, r 

We have, th^n, first a main plate, which extends 
more or less over the hard palate, and which must 
sit steadily in position ; second, we have the 
obturator or plug fitting into the opening in the 
soft palate. What is required then is to unite the 
one to the other in a sufficiently secure manner and 
yet allow to the obturator perfect freedom to take 
part in the muscular movements of the soft parts 
with which it is associated. Several contrivances 
have been tried in order to accomplish this ; the 
m.o.st common of these methods are spiral springs. 
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band gold, and a simple joint. Of these, the last 
arrangement is the most satisfactory. The band 
gold if made sufficiently delicate will not maintain 
its shape, and if ma*de sufficientljr strong for that 
purpose it is then wanting in the elasticity neces¬ 
sary to permit the perfect motion of the obturator. 
The spiral spring arrangement is also objectionable, 
though less so than the band gold. A case con¬ 
structed with a joint is shown in Fig. 86. The 
skeleton plate is made of gold, the joint also and 
the strip of metal reach¬ 
ing to the obturator are 
made of the same metal. 

The obturator B is made 
of fhlcanite, and it will 
be observed that the 
material enters the open¬ 
ing and forms a flange (c 
in the smaller figure) 
around its superior or 
nasal border. This flange 
supports the obturator in *■ 

.position, and the joint, which should be placed at 
the junction of the hard and soft palates, permits 
the necessary motion. * 

. For cases belonging to the third species of acci¬ 
dental fissure—those in which a partial or complete 
destruction of the soft parts of the palate lias taken 
place—a. substitute must be made of a soft and 
elastic material; the delicate parts with which it must 
come into contact renders this essential. Solt rubber 
is admirably adapted for the purpose, and of that 
material all artificial palates or r^ela are now made. 
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Fig. 87 represents a case in whicli the entire 
soft palate is gone. Flert^ a substitute is formed 
ver}'^ simply by securing a.n apron of soft rubber 
along the posterior or palate,.li^order of an ordinary 
set of teeth. Fig. 88 represents the appliance 
attached. A sufficient number of small holes hav¬ 
ing been made along the edge of the plate, the at¬ 



tachment is completed by stitching the soft rubber 
plate to the other by means of silk or fine platina 
wire. 

In this case, the muscles of the palate being 
entirely gone, there is no necessity to provide 
specially for the perpendicular movement of the 
substitute. Where there is only partial destruction 
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of the soft palate, however, as in Fig. 89, an appli- 
;ance is made upon the same principle as that ex¬ 
plained in connection with Fig. 86. Fig. 90 shows 
this palate connected, with an upper set of teeth 
The following explanation of parts is given ir 
Richardson's “ Mexh. Dent.,” p. 420. “ The wings 

marked A and b are made of soft rubber; the 
frame to support them is made of gold, with £ 



joint to provide for the peipendicular motion Oj 
the natural palate,” as in the case of the obturatoi 
represented in Fig. 86. “ Wiien the artificia] 

palate is in use, the joint and frame imme¬ 
diately contiguous lie close to the roof of the 
mouth; the rubber wing, letter A, bridges across 
the opening' on the inferior surface or side next the 
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quarter of an inch, thus embracing the entire free 
1 e'dge of the soft palate. ,This last provision enables 
I the natural palate to carry the artificial palate up 
: or down, as articulati>o-ji may require. 

_ When the organs of speech are in repose, there 
^ IS an opening behirxi the palate sufficient for respi- 
i: ration through the nares. When these organs are 
i, in action, a slight elevation of the palate, or a con- 
:j|, traction of the pharynx, will entirely close the 
j nasal passage and direct all the voice through the 
I mouth. The palate thus 
; becomes a valve to open 
I or close the nares, and 
I to be tolerated must be 
' made*with thin and deli- 
' cate edges which will 
i yield upon pressure. An 
instrument thus made 
will restore, as far as pos¬ 
sible by mechanism, the 
functions of the natural Fi?. o-. Parts of whicii Artificial 

Palate I'Fig, 00) is coaiposcfii. 

organ. 

In the case under description the patient was a. 
lady. The defect had existed for seven years before 
remedy. Articulation Avas vevy defectifim ; distinct 
and perfect articulation followed within osie month. 

Fig. 91 represents the artificial palate separated 
into its constituent parts. The frame is bent at rite 
joint, in the engraving, to show a stop, marked .D, 
which prevents the appliance from dropping out o! 
position. Letter C shows the tongue, which i:-ntcr.s 
the groove in the plate of teeth and connects them. 
Letters A and B are the rubber flaps which are 
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secured to the frame by the hooks, as seen in the 
eng'iaving.” 

We now come to consider the second class of 
palatal defects. c.' 

Congenital Fissures.—It has been already ob¬ 
served that many dentists treaf these cases prac¬ 
tically as those are treated which have an accidental 
origin. The opinion has long been held, however, 



that a different arrangement is necessary—an ar¬ 
rangement by which the parts which, have not been 
developed naturally shall be as far as possible 
represented artificially, and in such manner that 
the functions which would have been performed by 
the natural organs shall be performed by the arti¬ 
ficial substitute. This was the principle according" 
to which Stearns constructed liis most ingenious 
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though complicated appliance, which he pro¬ 
vided that the muscular action which arose ill the 
remaining parts of the soft palate should be com¬ 
municated to the ar‘tificial substitute. Thus the 
natural parts were utilised as a motive power, as it 
were, to set the artificial material in motion, and 
make it accomplish the functions of a natural 
■palate. 

The Stearns instrument has now been superseded, 
however, by an appliance made according to the 
same theory, and which accomplishes the same 



Fig. 93. Artificial Appliance for Congenital Fis 


object, while at the same time it is much le€s com- 
■plicated in its construction. Fig. 92 represents a 
case of congenital fissure, and Fig, 93 an artificial 
palate of this description made for the case by 
pr. Kingsley.’* 

Here it will be observed that the letters u, D u, 
A A, indicate the parts which make up the palau- 
substitute. These parts are made of soft riibber, 

' - Professo;-Kingsley, with whose name this clt-eiipuen m 1 u 1 
palate is identified, contributes .a chapter upon Ihio siityet. i , 
son’s “Treatise on Mechanical Dentistry ” (p. iu th.it 

.are indebted for the details and illustrations connected witn vhn jto- 
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' time the contracting force upon the latter is suffi¬ 
cient to fix the parts securely together. The ■^yiiigs 
D D reach over the inferior or palate surface of the 
fissure; A A is a simjlar plate, but more delicately 
formed, reaching across the pharynx, at the base 
of the chamber of the pharynx, behind the remnant 
of the natural velum. These wings, in their re¬ 
lation to the natural parts and to the main plate of 
hard rubber, will be best observed in Fig. 94. 
The process B laps over the inferior surface of the 
maxilla (the floor of the nares) and prevents all 
inclination to droop. 

Method of Construction.—Taking the impression 
in such cases, it will be at once seen, is an operation 
whic-lj, involves peculiar difficulties and vrhich de¬ 
mands special care. Plaster of Paris is the onh' 
material which can be successfubw employed for 
this purpose. Professor Kiiigsle}- sas-s in regard 
to the parts of which an impression is necessary, 
and also as to the method to be emplot-ed in order 
to obtain the impression; “It is essential that the 
entire border of the fissure from the apex-to the 
uvula should be perfectly represented in the model 
as the parts are when in repose. It is also neces¬ 
sary that the model show definitely the form of the 
cavit}/- above, and on either side of tlie opeinnp 
through the hard palate, being that part of tlie 
cavity which is hidden from the eye. It is uesn - 

, able also that the posterior surface ol the reniams 
of the soft palate be shown, but tins is nui. essen¬ 
tial; but it is especially important tliai the amener 
or under surface be represented viili lehix.el 
muscles and in perfect repose. Tlie iinjiressien lor 
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such a model must be taken in ; it is the 

only, material now in use ada,pted to the purpose. 
An ordinary Britannia impression-cup may be used, 
selecting one ,in size and form corresponding to the 
general contour of the jaw. This cup will be found 
too short at the posterior edge tp receive the palate, 
but it may be extended by the addition of a piece 
of sheet gutta^-percha, which must be moulded into 
such form as not to impinge upon the soft palate, 
but which will reach under and beyond the uvula, 
and thus protect the throat from the droppings of 
plaster. Beforb using the plaster the posterior 
edge of the gutta-pescha extension may be softened 
by heat and introduced into the mouth; contact 
with the soft palate will cause it to yield, s© that 
there is no danger of its forcing away the soft 
tissues when the plaster is used. With the pre¬ 
caution not to use too much plaster, the first effort 
will be to get only the lingual surface. After trial, 
if the impression show definitely the entire border 
of the fissure, and the soft palate has not been 
pushed^ up by contact with the cup, nor pulled up 
by the spasmodic action of the levator muscles, it 
is all that is thus far desired. If, however, the soft 
parts have been disturbed (which on close com¬ 
parison a little experience will decide), it is better 
to cast a model into the impression, and upon this 
model extemporize an impression - cup (in the 
manner already explained in connection with obtu¬ 
rators, p.183). This temporary cup will have the ad¬ 
vantage of the former, insomuch that it will require 
but a film of pla.ster to accomplish the result, 
thus lessening the danger of disturbing the soft tis- 
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su'es. After the remcn^al, if it is seen that any sur^ 
•plus has projected through the fissure and lapped 
to the floor of the nares, it may be pared off. 

The next step wijl be to obtain, in conjunction 
with this impression of the under surface, which we 
will call the palatal impression, an impression of 
the upper or nasal surface of the hard palate. 

This can be done by filling the cavity above the 
roof of the mouth with soft plaster down to the 
border of the fissure, and, while yet very soft, carry¬ 
ing immediately the palatal impression against 
it, and retaining it in that positioft until the plaster 
is hard, which can easily be ascertained by the 
remains in the vessel from which it was taken.' 
Wiflj the precaution to paint the surface of the 
palatal impression with a solution of soap, to pre¬ 
vent the two masses from adhering when brought 
into contact, there will be no difficulty in removing 
it from the mouth, leaving the mass which forms 
the nasal portion in sihc. With a suitable pair 
of tweezers this mass is easity carried backward 
and withdrawn from the mouth, and the irregular 
surface of contact indicates its relation to its fellow 
when brought together. 

Fig. 95 shows such an ivnpression. The por¬ 
tion marked ABC will readily be distinguished 
as that which entered the nasal cavity. The lino 
of separation from the palatal impression is plainly 
indicated. The groove marked D shows cloarly 
the impression made by^ the delicate uvula in the 
soft plaster. The nasal portion is relatiwdy large, . 
showing an unusalty large iiasal cavity. 

The vomer lies between the projections markod 
K 2 
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A Aj these projections entering the nasal pas¬ 
sages! The surfaces marked B B came in con¬ 
tact Avith the middle turbinated bones, the surface 
marked C in contact with thn inferior turbinated 
bone. In many instances these turbinated bones 
are so large as to nearly fill the nasal passages.” 

Casting a model in plaster from the impression 
is accomplished in a manner similar to that ex¬ 
plained in connection with ordinary work, the 
parts of the plaster marked A B c being with¬ 
drawn from beneath towards the back of the. model 



after casting and separating. The latter should 
then be somewhat similar in appearance to Fig. 92., 
Should the nasal portion of the impression not , 
indicate accurately the superior surface of the soft 
palate, that part may be carved as near, as possible 
to the dimensions required, the indications of 
which may be obtained by the aid of a small 
mirror and probe. It is next necessarj^ to make- 
• to the model a pattern of the intended appliance ; 
the best material to use for this purpose is shedt 
gutta-percha. The form to be given is sufficiently 
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^indicated in Fig. 93. A mistake which is some¬ 
times made is to bring,the soft rubber through the 
opening so as completely to fill the cleft from side 
. to side. By referertce to the figures it will be seen 
that this is carefully avoided. It must be remem¬ 
bered that while the hard palate is incapable of 
muscular action, and therefore permits us to bring 
' the rubber through the cleft, as at B c, in order to 
obtain a hold for the case, the soft palate which 
commences at the posterior boundary of B c is 
capable of muscular action ; the sides, for example, 
approach towards each other, and therefore only 
a thin partition of rubber is®permissible, in order 
that that movement may not be interfered with.' 
Othdr movements besides this one must be pro¬ 
vided for. by making the wing A very thin and 
delicate ; it occupies the chamber of the phar}aix, 
and is subject to constant muscular movement. 
“The sides are rolled slightly upward while the 
posterior end is curved downward. The inferior 
portion marked D D should only reach to the base 
of the uvula, and bridge directly across the 
chasm at this point, and no effoit to imitate the 
uvula should be made. The extreme posterior end 
should not reach the posteri(?r wall of the phatyiix 
when all the muscles are relaxed b);' a quarter 01 
an inch, although subsequent use must determine 
whether this space be increased or diirinislied, 
■thus leaving abundant room for respiration and 
• the passage of nasal sounds. In cases vehere it is 
desirable to make the instrument independent of- 
the teeth as far as possible in its support, the 
anterior part which occupies the apex of the fissure 
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in the hard palate may lap over on to the floor of. 
one dr both nares. Such a projection is seen in 
Fig. 93 marked B, and a like process is seen in 
Fig. 98 but not lettered, W®fe it not for this pro¬ 
cess in this case the palate would drop out of the 
fissure into the mouth, the single clasp at the 
extreme anterior end not being sufficient to keep 
the whole appliance in place throughout its entire 
length. Caution must be exercised that this pro¬ 
jection entering the nares be not too large, or it 
will obstruct thg passage and give a disagreeable 
nasal tone to the voice. 

“All these described peculiarities must be pro- 
'vided for in the gutta-percha pattern, which, after: 
having been carefully formed to the cast, may be 
tried in the mouth to ascertain its length or neces- 
saiy variations. When its ultimate form has been 
decided upon, pi'ovision must be made to duplicate 
it in soft rubber,” 

To make a satisfactory duplicate in soft rubber, 
type metal models must be used, to fire upon in¬ 
stead oft the plaster one, as rvith ordinary work, for 
this reason; the plaster leaves an unfinished sur- , 
face, which in hard rubber may be dressed, but in . 
soft rubber can not. ' Professor Kingsley advises, 
however, that as it is difficult for a beginner to give 
the necessary delicacy of form to the gutta-percha 
pattern, a hard vulcanite pattern piece should be 
made from the gutta-percha one, using plaster and 
a flask as in ordinary work ; the hard rubber may-' 
' then be easily dressed to the delicate shape .required 
for the artificial palate. After a little practice, in 
the work vulcanite patterns may be dispensed with, . 
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To obtain in soft rubber a duplicate wbicli will 
consist of one continuous piece requires a mould 
to be made of the pattern in four pieces. This is 
the most desirable io,rm in which to make the ap¬ 
pliance, but to make such a mould requires consi¬ 
derable mechanicai skill, in order that all the parts 
may fit accurately together. Therefore Professor 
’Kingsley advises beginners to make the palate in 
two pieces instead of one continuous piece. 
adopting this method it can be constructed with 



very little trouble. The mouio is also made in two 
pieces, and, after vulcanizing, the palate pieces are 
joined. , * 

Fig. 96 shows a palate prepared in this manner. 

Fig. 97 shows the mould or flask in which it is 
vulcanized. 

“ These flasks,” saj’S the same author, “ were 
. made express^ for this purpose, but they are not 
so unlike the flasks in common use in dentists’, 
laboratories that the latter will not answer. Ihe 
common flask is simply unnecessarily thick or deep. 
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face, moulding, in sand, and casting. In making the 
Sand mould, take a ring of sheet iron of the ,same 
diameter as the flask and three or four inches high, 
slip it over the flask^ and pack full of sand. Sepa¬ 
rate them, remove the plaster, return the flask to 
the sand mould, a,nd fill with the melted metal 
through a hole made in the side or bottom of the 
■flask. With one-half thus made, substantially the 
.same process will produce the counterpart. Fig. 
98 shows the palate complete with its attach- 
,ment to the teeth. The palate is secured to the 
plate by a pin of gold passing through a hole in 



Fig. 98. Appliance completed and read)' for insertion. 

the palate of the same size, the head on the pin 
being larger than the hole it is passed thraugli, and 
thus the two halves of the palate^ are bound to¬ 
gether and joined to the plate. 

“Fig. 99 shows a mould •in four pieces. The 
blocks c c are accurately adapted to the body of 
the mould marked A, and are prevented from 
coming improperly in contact with each other by 
the flanges D D, which overlap and rest upon the 
•sides of the main piece. B shows the top of the 
mould, and the groove E provides for the surplus, 
rubber in packing. 

“ Such a mould makes the most perfect appliance 
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and accurately fitted, it is then necessary to pack 
with the soft rubber in a manner similar ta that 
adopted in ordinary work. If the surface of the 
I metal be washed ^kh a thick solution of soap 
I previous to packing, the palate will be more easily 
j removed after vulcanizing. 

I The soft rubber which we have found best 
■ adapted for this work is that known as “ Mr. Ram¬ 
sey’s.” It may be purchased at the depots. Much 
longer time must be given for vulcanizing this 



material than what is required for the ordinary 
hard rubbers, and the temperature must not rise 
above 280° Fah. That recommended by Mr. 
Ramsey is—two hours at 240°, two hours at 260', 
and two hours at 280°. In all six hours after the 
■temperature has reached 240°. Dr. KingsknTound 
that for the soft I'ubber sold bj^ the American 
Company the best wilcanizing time is four or five, 
hpurs, during which time the heat should rise 
gradually from 230“ to 270°. 




CHAPTER XV. 


VULCANITE. 

Caoutchouc, g'am-elastic, or india-rubber, occurs 
as a milky juice in several plants; it is, how¬ 
ever, extracted chiefly from the Siphonia elasticat 
which grows in South America and Java. <j,Tnci- 
sions are made into the bark of the tree, and the 
juice, which is by this means discharged, is spread 
upon clay moulds, and dried in the sun, or with the 
smoke of a fire, which blackens it. 

“ The specific gravity of caoutchouc is 0-925, and 
it is not permanently increased by any degree of 
pressure. By cold or long quiescence it becomes 
hard and stiff. When the milky juice has become 
once coherent, no means hitherto known can restore ' 
it to the emulsive state. By long boiling in water 
it softens, swells, and becomes more readily soluble 
in its peculiar menstrua ; but when exposed to the 
air it speedily resumes its former consistence and 
volume. It is quite insoluble in alcohol; but in 
ether deprived of alcohol b)'' washing with water 
it readily dissolves, and affords a colourless solution. 
When treated with hot naphtha, distilledfrom native 
petroleum or from coal tar, it swells to thirty times 
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its former bulk; anS if then triturated virith a 
pestle and pressed through a sieve it afFoMs a 
homogeneous varnish, which being applied by a flat 
edge of metal or wqod to cloth, prepares it for 
forming the patent waterproof cloth of macintosh. 
Two surfaces of cloth, to which several coats of the 
above varnish have been applied, are, when par¬ 
tially dried, brought evenly in contact, and then 
passed between rollers in order to condense and 
smooth them together. This double cloth is after¬ 
wards suspended in a stove-i’oom to dry and to 
dispel the disagreeable odour of tlie naphtha. 

“The best solvent is a mTxture of 100 parts of 
bi-sulphide of carbon, with from 6 to 8 parts of' 
anh;yTrous alcohol. 

“ Vulcanization.—-Of all the changes effected b)' 
cliance, observation, or chemial experiments of late 
years, few cases have been so important as the 
change in india-rubber hy the process called vul¬ 
canization. 

“ When caoutchouc is mixed with from 2 to 10 per 
cent, of sulphur, and then heated to 270° aod 300°, 
it undergoes a change, it acqiiires new characters, 
its elasticity is greatly increased and is more 
equable ; it is not affected nor is the substance 
altered by cold, no climate effects a change, heat 
scarcely affects it, and when it does it does not 
become sticky and a viscid mass ; if it jdeids to a 
high temperature it is to become harder, and will 
.ultimately yield at the advanced temperature to 
char and decompose.” 

• The first movement towards this new manufacture 
« Ure’s Dictionarj'. 
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appears to have been made in America by Mr. 
Goodyear, who, having made a contract for india- 
rubber mail bags, found that they “ softened and 
decomposed in service, an4 <wliile he thought a 
permanent article had been made, the colouring 
materials and the. heat united to soften and to 
destroy the bags ; hence by this failure distress of 
all kinds arose, and the trade was at an end.” This 
moved Mr. Goodyear to make certain experiments. 
Retried heating the substance, andfound.it charred 
like leather instead of melting as gum elastic does, 
v/hen exposed to a high heat. The idea thus gained 
was the germ from idhicli the process of vulcaniza¬ 
tion was derived. 

The mixture of sulphur and other substanceFUwith 
the india-rubber was not new, several patents 
having been taken out in England and America .for 
mixing with these substances, sinipl)'' in order to 
get rid of the tendency which the pure or unmixed 
rubber has to adhere. But no one had any idea 
that heat would make a further and remarkable 
cliangempon this mixed substance, until Goodyear 
accidentally discovered the new fact. “ The g-eneral _ 
method is to incorporate sulphur with caoutchouc, 
and submit it to heat; if any particular form is 
required, the mixtui'e is placed in moulds, and takes 
off an)? delicate design that may be upon the metal 
mould, and if these are submitted to higher degrees 
of heat, the substance and evolved gases expand, 
and thus a veig^ hard, horny, and. light, but very 
strong substance is produced, called hard india- 
rubber, or 'vulcanite.' ” The term vulcanization was 
given by Mr. Brockedoii to this process, which 
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seemed by the employment of heat and sulphur to 
partake of the attributespf the Vulcan of myth@logy. 
For the “ change” or “vulcanizing,” to get a yielding 
but permanently elastic substance, steam heat is 
usually emplo3md in England, but in America 
ovens with variou? plans for producing dry heat 
are generally employed. 

Table of Elastic Force of Steam, quoted 
FROM Results of the Experiments of the 
Commission of the French Academy ap¬ 
pointed BY THE French Government to 
investigate this Subject. * 
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The above table shows that the pressure upon 
the vuicanizer increases at a much greater ratb 
than the temperature. 

Incr. of incr. of Force Givhig'a Force 

From 212 to 263-84 = 51-84 . . . 2^-05 lbs. . . . 36-75153. 

263-84 to 314-24 r= 50-40 . . . 44-10 . . . 80-85 ,, 

314-2410366-85 = 52-61. . . 80-85 „ . . .161-85 

366-85 .10418-46 = 51-61 . . . 132-15 „ . . . 294-00 „ 

Thus we find that while the temperature 
increased from 263° to 418° at the rate of only- 
do per cent., the pressure or force exerted the 
steam within the chamber after that increase of 
heat was at the rate of 600 per cent 
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■ METALS USED IN DENJISTRY. 

Gold.—(Sym., Au.; At. wt., 1*97;.—Gold lias 
I now been detected in almost* every kind of rock, 
and in all parts of the world; but it is usually 
found >associated with the older rocks and in the 
sands of those rivers which pass through them. It 
is chiefly met with in the metallic state, sometimes 
I crystallized in cubes and its derivative forms. It 
I also occurs in threads of various sizes, twisted 
I! and interlaced into a chain of minute octa- 
*! Iiedral crystals, and in spangles or rounded grains, 

; wdiich are called nuggets when of a certain size. 
The small grains are not fragments broken from 
I a greater mass, but show b}^ their flattened ovoid 

■ shape and their rounded outline that this is their 

■ original shape.* 

Pieces of gold weighing more than a few ounces 
have rarely been met with in nature, yet some of 
considerable size have been recorded. In Siberia, 
a,ecording to Humboldt, large pieces have been 
found; the largest weighed 27 lbs., and is in the 
Imperial Museum. A piece weighing 28 lbs. was 

* Kerl’s “Metallurgy," 
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found in 1828 at R.eid’s mines, Cabarras County, 
Norffli Carolina. In the drift near La Paz, in Peni, 
a mass 59 lbs. in weight was obtained; whilst in 
our own colonies one weighing 106 lbs. was dug 
out of the quartz rock near Bathurst. The latter 
contained upwards of 9 1 per cent, of ^mre gold and 
nearly St per cent, of silver, being as pure as the 
English sovereign.* < ' 

Physical Properties of Gold .—Piire gold is softer 
than silver, and possesses malleability and ductility 
in a greater degree than any other metal. It may 
be beaten into leaves so thin as to require 251,154 
folds to make one inch in thickness. The coating 
of gold upon ordinary gold lace is yet thinner, 
because in making it a small cylinder of stiver is 
covered with i-48tli its weight of gold, and drawn 
into wire which is rolled until irSfeet in length 
weigh but one grain. 

Reamur covei'ed a cylinder of silver with i'36o 
its weight of gold.- It was drawn into a vdre, of 
which 6 feet weighed one grain, and then rolled to 
a width of i-48th of an inch, which increased its 
length to 7'5 feet; and yet the silver was so com¬ 
pletely covered that the microscope failed to detect 
the least appearance* of it. The tenacity of gold is 
less than that of platinum, copper, and iron. A 
weight of 173'3 lbs. is sufficient to break a wire 
whose diameter is 0-0784 inch, or nearly i-i3th of 
an inch. Its tenacity is. lessened by hammering, 
but its stiffness and elasticity are increased. The 
tenacity may be restored by exposing the metal to 
sufficient heat. 

Cooley, “ Cyclop.” 
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Whilst passing from the liquid state it con¬ 
tracts more than any other metal. According to 
Berthier the specific gravity of gold after melting 
is 19-258. This density is increased in proportion as 
I it is hammered, the maximum being given as 19-65. 

For a detailed accsunt of the metallurgical pro- 
';! cess of refining gold, as well as for the methods 
I adopted by the assayei*, we, would refer the reader 
I to the “ Manual of Metallurgy,” by Makins, or 
; Ure’s “ Dictionary of Arts ; ” a description of the 
humid process of refining, however, which the 
j dentist might wish to adopt for intractable scrap 
or lemel, is here given. 

To refine Gold by the Humid Process. —To ac¬ 
complish this the metal must be submitted to the 
action of either nitric acid or of aqua regia. If 
i it be intended to use the nitric, then the gold must 
I first be melted along with an excess of silver {2^ 

I silver to i part gold), and the alloy should be 
I granulated by pouring the melted metal from a 
i considerable height into a deep r^essel of water. 
The grains having been carefully collected are then 
.placed in a basin or suitable Gennan flask, and 
treated with nitric acid, as follows :— 

Alloy of gold . . . f . 1 oz. 

Nitric acid (sp. gray, iq) . . 2| to 3 02S. 

The time required for the acid to do its work of 
dissolving the silver depends upon its tempera¬ 
ture ; if cold it will require several hours, but if it 
be heated to boiling the action is very rapid. The 
'fluid, after this has been satisfactorily accom¬ 
plished, is poured off into a second basin, and the 
gold may be subjected, to the action of a smaller 
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quantity of ftesli nitric acid ; this, when it has done 
its^work, is also poured .into the second basin; the ^ 
gold remaining in the first is then carefully washer- 
and dried, w'hen it is placed in a crucible ana j 
melted with a little borax ; the resulting" “ button | 
of gold is then alloyed, melted, and poured, as j 
already described at p. 35. 

The silver which is held in solution in the nitric ; 
acid poured off, is precipitated by adding common | 
salt, which throws the metal down in the state ol: | 
white powder. Before adding the salt dilute the 
acid copiously with water. ^ 

The precipitated metal is washed and dried, and 
melted in the same manner as the gold. 

In refining by means of aqua regia tfe gold 
requii-es no addition of silver to be made to it; .but 
it should be rolled very thin, or granulated, before 
submitting it to the acid. Aqua regia is composed 
of 3 parts of hydrochloric acid and i of nitric. For 
i oz. of gold alloy, use 4 ozs. of aqua regia. The 
flask is then heated on a sand bath, and when the 
desired effect has been produced the solution is 
poured off; and the residue of chloride of silver is 
boiled again with a smaller quantity of aqua regia, 
then washed with ‘distilled water and reduced. 
The gold held in the solutions poured off is preci¬ 
pitated by adding protosulphate of iron dissolved 
in clean rain-water. “ It is to be added gradually ^ 
to the gold solution as long as a precipitate is 
found, and even longer, as an excess Vv'ill the bettdr , 
insure the precipitation of all the gold. The gold 
thus precipitated is a brown powder, having nphe 
of tire appearances of gold in its ordinary state. 




TO CALCULATE THE ALLOY REQUIRED. zi^' 

The solution should no’w be filtered, or the gold 
should be allovred to settle to the bottom, where it 
may be washed after pouring off the solution. It 
. is better to filter than* decant in this case, as fre- 
J quently particles of the'" gold float on the surface, 
I' and would be lost ip the washing by the latter 
’f'j process. 

Minute traces of iron may adhere to the gold 
jl'* thus precipitated. These can be removed by 
lllj digesting the gold in dilute sulphuric acid, and 
jl when the process is properly conducted thus far 
5 the result is pure gold, which maj^ bS melted under 
carbonate of potash, in a cruciMe lined with borax, 

; and reduced to the required carat.” * 

“ Th?.' chloride of silver may be reduced by melt¬ 
ing it with carbonate of potash or, better—accord- 
i ing to Guy Lussac—with freshly burned lime.” f 

, To CALCULATE THE AMOUNT OF ALLOY REQUIP-ED 

I' FOR Gold Plate. 


[The following table is given by Professor Austen, and shows the 
amount of fine gold in the various carats.] 



Fractions. 

carat. 

Decimals. 

Pure gold 

I 

. 24 

1000 

English coin 

Jl 

22 


American coin 


21-6 


Dentists’ gold, best 

# 

20 



f 

19-2 

800 

Jewellers’ gold, best . 

1- 

18 



t 

IS 


,, „ common 

f 



•Commonest solder 



j.rj 0 


Prof. Watts, “ Denial Register of the West." 
Kerl, “Treatise on Metallurgy.’’ 
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The table gives the anTount of pure gold, sub- 
trapting which from the number at the , head of 
each column will give tire amount of allojo T’or 
example, the best jewellers’gold contains i8 carats 
of pure gold; subtract i8 from 24, the miroher at 
head ,of column, gives 6 parts of alloy; or take 
the fraction column, f pure gold and | alloy; or 
the decimals, 750 parts pure gold, and 250 jjarts 
alloy. 

Various formulae are given for reducing gold 
from a higher to a lower standard. The following 
is by Professor Austen ; “ Divide the lower carat 
(r) by the differende between the lower carat (r) 
and the higher (c); divide the weight (w) of the 
'gold by this quotient, and it will give the-amount 
of alloy to be added. This expressed in algebraic 
formula is— 

A AV 4- 

Suppose the weight is 20 dwts., the ca.rat 24, it is 
required to reduce this to 18-carat gold; divide 
the weight 20 by 3 (which is the quotient after 
dividing the lower carat by the difference between 
the lower and the higher), this gives 6 dwts. 16 grs. 
as the amount of alloy required.” 

Professor Watt* gives the following formula; 
‘■^To reduce gold to a required carat, the propor¬ 
tion may be expressed as follows: as the required 
carat is to 24,30 is the weight of the pure gold 
used to the weight of the alloyed mass when re~' 
duced. The weight of gold subtracted from this 


“ Dent.-il Register of the AVest.” 
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gives the quantity of alloy to be added. For ex¬ 
ample, reduce 6 ozs. of pure gold to 16 carats. * 

16 ; 24 6 : 9 

l!| Six subtracted from *9 leaves 3, which is the 
Ij quantity of alloy to be added. As another ex- 
j'l ample, reduce i dwt. of 22-carat gold to 18 carat, 
fj As the gold is only 22 carats fine i-i2th of it is 
already alloy. The i dwt. therefore contains but 
I 22 grs. of gold. The statement is therefore thus 
expressed— 

; 18 ; 34 ;; 22 : 29J • 

Twenty-two subtracted from 29J leaves yh There¬ 
fore each dwt. of 22-carat gold requires grs. of 
alloy cb reduce it to 18 carats.” 

To ascertain the Carat of any given Alloj,?'.—As 
the weight of the alloy is to the weight of gold it 
contains, so is 24 to the standard sought. For 
example, take Harris’s No. 3 gold solder :— 

; Pure gold.6 pai ls. 

I Pure silver . . . . , z ,, 

Pure copper . . . , i „ ^ 

Total . . . . , . <i „ 

The proportion would be expressed thus :— 

9 : 6 24 ; i6 

As another example under the same rule talce 


Harris’s No. 

I solder:— 


22-ca 

rat gold . 

. . 48 po 

Pure 



Pure 

copper 

. . 12 , 

Total .... 

. ■ 7O , 
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As tile gold used is but 22 carats fine, i-iatli of 
it is rail oy; i-i2th of 48 is 4, which subtracted from 
48 leaves 44. The statement then is :— 

. 76: 44 :: 24; 13-9 

The solder therefore falls a fraction below 14 
carats. 

To raise Gold from a Lower to a Higher Carat. 
—Gee gives the following. The numeral 20 repre¬ 
sents 20 dwts. of gold, which is to be raised from 
g-carat to 15-carat.^ The 15 represents the carat 
required; the 9 represents ike difference between 
the required carat and 24. . 

20 X 15 = 300 

300 — 180 = IZO 

120-4 9 = 13 dwts. 8 grs. 

“Therefore to every ounce of g-carat gold we 
shall hkve to add 13 dwts. 8 grs. of fine gold to 
make 15-carafe-gold.”’' 

Supposing we have a piece of gold of a certain 
carat, and we wish to raise it to a higher one, then 
the weight of the gold is multiplied by the required 
carat, also by the difference between the required 
carat and 24; the difference between the two 
products is then divided by that between the 
required carat and 24 ; the result gives the fine 
gold to be added. 

« “Practical GoMworker” (Gee). 
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Gold»Alloys, 

Composition of a sc^/ereign, 

, ozs. dwfc 

Fine gold, per oz. , . . o 18 
Refined copper ... . 0 i 


Gold plate, 20 carats fine. • 

Fine gold . . . . .1 

Fine copper . . , , o 

Fine silver . . , , o 


Gold plate, 20 carats fine, reduced from Jinglisli 
coin. 


Four sovereigns 
Fine copper 


IS 


Gold plate, 19 carats fine. 


Fine gold . 
Fine copper 
Fine Hlver 
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, Gold plate, 16 carats fine, reduced from English 
coin. ■ V 

Fine silver . . , . o 4 l r 

Fine copper , , , . o 221 


Spring gold, for clasps, wire, &c., 20 carats fine 


Fine gold . 
Fine copper 
Fine silver 
Platinum . 


Spring gold, 16 carats fine. 

ozf. dvSs, g.-s. 

Fine gold..... r 16 o 

Fine silver ....060 
Fine copper . , . .012 Ci 

2 , 14 _0 


Solders. 

j 6 carats fine. Used with co-caiaL jU t' 

Fine gold.00 o 

Rosel copper . . . ,02 i.; 

Fine silver . . . . o 1 'v 



220 
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13 carats fine (fraction over). Used with 18-carat 
plate.' 

Fine gold. . . , ^ i O 6 o 

Fine silver . . . . o 2 I2 

Fine copper . . . • , o i O 

o ^ 12 


15 carats fine (fraction over). Reduced from 
English coin. c 


Sovereign gold. 
Fine silver 
Fine copper 


The same reduced from 18-carat plate. 


18-carat gold 
Fine silver 
Fine copper 


gn. 

o 

IS 

9 


Harris’s fine flowing solders. No i. Fraction 
below 14 carats. 


Sovereign gold. 
Fine silver 
Roset copper . 


020 
o O 16 
o o 12 


034 



'GOLD REDUCED TO VARIOUS QUALITIES. 221 

No. 2. About 12J carats. 

ozs. dwts. grs. 

Sovereign gold, . , ,0 i 15 

Fine silver , ^ 3 . . . o o 16 

Roset copper , , , .0 o 12 

o i 7 ^ 


The two last recipes are objected to by EJchard- 
son, as being too inferior in quality for dental 
work. j 

Brass or Zinc in Solder.—Richai'dson adds 10 
grs. of brass to the 15-carat solders given above. 


Table shoaving the Proportion of Alloy to 

BE ADDED TO I Oz. OF STANDARD GOLD IN 
MAKING THE FOLLOAVING QUA.LITIES, 
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Table showing the Proportion of AiLOY to 

BE ADDED TO I Oz. OF'-FINE GOLD IN MAKING 

THE j:-'ollowing Qualities. 









PLATINUM. ^ 
Table of Vaeue. 
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|| Platinum.—(Sym., Pt.; At. wt., A 

,‘I metal of a greyish white colour, hai-der than silver. 

I and of about double its density, being of specific 
'[gravity 21. It is so infusible that no considerable 
portion of it can be melted by the strongest heats 
of our furnaces. It is unchangeable in the air and 
water, nor does a white heat impair its polish. The 
onty acid which dissolves it is the nitro-muriatic 
(aqua regia). 

.Great improvements in refining platinum ha-\-8 
been introduced by Messrs. Deville A Debray, 
In a furnace composed of blocks of lime tlie 
platinum is fused by means of tlie ox3’h3brogen . 
flame.” =«= 


■ Ure’s “Dictionary ofAuls.’' 
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Platnimn Alloys. —7 parts of platinum and i ffiV- 
form an alloy infusible “in the strongest blast¬ 
furnace. Alloys containing a large proportion of 
gold fuse at that degree of heat (Prinset). 2 parts 
platinum and i gold form a brittle alloy; i part 
platinum and i gold form a very malleable alloy 
having nearly the same colour as gold. The alloy 
of I part platinum and 9-6 gold has the colour of 
gold and the density of platinum, 1 part platinum 
and El gold form a greyish white alloy, like, tar¬ 
nished silvern * 

Silver unites with platinum in all proportions. 
A very small quantity renders silver hard. Hot 
oil of vitriol dissolves out the silver from the alloy 
and leaves the platinum. 

With copper., platinum does not combine below 
a white heat. 

Lead unites very easity with platinum, i part 
of spongy platinum and 27 of lead heated to red¬ 
ness together combine -without visible combustion, 
and form an easily-fusible compound which has the 
colour of bismuth, splits under the hammer, and 
exhibits a fibnous texture. 

Equal parts of platinum and pMilladiiim unite 
somewhat below the melting point of the latter, 
forming a grey allo}'- as hard as -rvrouglit iron, 
having a specific gravity of J5'i4i, less ductile than 
the alloy of palladium and gold. 

Palladium.—(Sym., Pd.; At. 5.3*36).—^The 

specific gravit)' of palladium is 11-8 to la'iq. It is 
found in native platinum, also as an alloy -Evith 
gold, in Brazil, and in many varieties of native 
gold. It is one of the hardest of the metals; 
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Colour not so bright as that of silver; it is malle- 
abloj ductile, and capable of being Avelded. Paila- 
;il dium is more oxidisable than silver, for it tarnishes 
j*' in air at the ordinaryhemperature. When heated in 
i air it becomes blue at first.from partial oxidation ; 
.4 but if the temperature be increased, this colour dis- 
I appears and its brightness returns. It is remark- 
j able that, though silver tarnishes, and palladium 
does so in a still greater degree, an alloy of the two 
j metals does not tarnish, and such an alloy is on 
I account of this valuable property frequently used 
I by dentists as a base on whicli to mount the 
i, artificial teeth. 

The union of palladium with gold injures the 
colour, and even i per cent, may be detected 
' by sight and 5 per cent, renders it a silver colour, 

: while about 10 per cent, destroys it; but the 
ductility of the alloy is not much injured, 
j The alloys of silver and palladium may be made 
' in an)^ proportions; it has been found that e^^en 
I' 3 per cent, of palladium prevents silver tarnishing 
j so soon as without it, 10 per cent, very considerably 
I protects the silver, and 30 per cent, of palladium 
will prevent the silver being affected by fumes of 
sulphuretted hydrogen unless veiy long exposed. 
The latter alloy has been found useful for dental 
purposes, and the alloy with less proportions—say 
10 to 15 per cent.—has been used for graduated 
scales of mathematical instruments.* 

Silver.—(Sym., Ag.; At. wt., lO’S).— “When 
pure and polished, silver is the brightest of the. 
metals. Its specific gravit3r in the ingot is io’47; but 
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than wire.' Its melting point is stated to be 1,996° 
Fah. ; at a higher temperature it evaporatcJs in 
fumes which tinge flame a bluish green. By ex¬ 
posure to heat with a‘ocess of air, it is rapidly con¬ 
verted into black scales of protoxide. In tenacity 
it yields to iron, but considerably surpasses gold, 
silver, and platinum in this respect. 

Aluminium—(Sym., Al.; At. wt, 137).—This 
metal is extremely light, its specific gravity being 
only 276 ; thus gold is more than seven times, and 
platinum more than eight times, heavier. Its colour 
is white, but with a bluish tinge resembling lead, 
and its fusing point is between the melting points 
of zinc and silver. It is not acted upon by cold 
nitric •’acid, very slightly attacked by dilute sul¬ 
phuric, but readily dissolved by hydrochloric acid 
with evolution oi hydrogen. 

Alloys of Aluminium. —Ver)-'small quantities of 
other metals suffice to destroy the malleability and 
ductility of aluminium. With i-2oth of iron or 
copper it cannot be worked, and i-ioth of copper 
renders it as brittle as glass. Silver and gold pro¬ 
duce brittleness in a less degree. , An allo)- of 
5 parts of silver with 100 of aluminium is capable 
of being worked like the pure'metal, but it is harder 
and therefore susceptible of a finer polish : whilst 
the alloy containing 10 per cent, of gold is softer, 
but, nevertheless, not so malleable as the pure 
metal. The presence of even i-i,000th part of bis¬ 
muth renders aluminium brittle in a high degree. 

Copper alloyed with only i-ioth of its weight of 
aluminium has the colour and brilliance of gold, 
and is still very malleable. 
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No. I is most fusible. No. 4 is most preferred, 
particularly for smaller- objects. 

In making the solder, the copper is first melted, 
the necessary alutriihium is added and stirred with 
an iron spatula (unpolished as it comes from the 
blacksmith). The zinc is then added, avoiding too 
much heat, as this last metal is easily oxidized and 
very volatile. 

Zinc—(Sym., Zn.; At. wt., 32-5).—This metal is 
of a bluish white colour, of considerable lustre when 
broken, but easily tarnished by the air; its fracture 
is hackly, and foliated with ^mall facets irregularly 
set. It has little cohesion, and breaks in thin plates, 
before the hammer unless it has been previously 
subj&ted to a process of lamination at the tempera¬ 
ture of from 220° to 300° Fah., by which it becomes 
malleable and ductile. 

The specific gravity of zinc varies from 6-9 to 7'2 
according to the degree of condensation to which it 
has been subjected. It melts under a red heat at 
773° Fah. A¥hen strongly heated with contact of 
air,'the metal takes fire and burns with A brilliant 
bluish white light. . The result of ihis combustion 
is the white powder “ ozide of zinc.” 

The malleability of zinc* depends in a certain 
degree upon the temperature at which it has been 
melted; when cast near the temperatuie of its 
■ melting point, it is moi-e malleable than when cast 
at a higher temperature. 

The discovery that zinc is malleable is compara¬ 
tively recent, and since that time the rolling of zinc 
has become a manufacture of considerable import¬ 
ance.* 

* Ure. 
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the micaceous schists of the older transition 
iperiod.” ^ 

Picrification from Foreign Metals, — A small 
quantitj^ of mercurj? »may be siDeedity purified by 
placing" it in a bottle "with a little finety powdered 
loaf-sugar, the mefcury not occuprdng more than 
one-fourth of the capacity of the bottle; the bottle 
is then closed and briskly agitated for a few 
minutes, after which the stopper is "withdrawn, 
and fresh air blown into the bottle with a pair of 
bellows, and the agitation is repeated ; this is clone 
three or four times, and the mercury is then poured 
into a cone of smooth writing paper, having a pin 
hole at its apex. The metal "then runs through, 
leaving" the pounded sugar mixed with the oxides 
of the foreign metals, and a considerable quantity 
of finety divided mercury. 

“Pure mercury should leave nc CMcue nUiei 
dissolved in nitric acid, evaporateu 3i c g "uieq, 
or when fused with sulphur and su] uul ? r 
a glass flask. When made to run do'\\ n c 1 ' 

inclined surface it should retain its round form, 
and not drag a tail ; and when agitated in a bo cde 
with dry air it should not yield any black 
powder.”* * 

Properties .—Mercury freezes at 37"9° Fah. un¬ 
dergoing considerable contraction at the moment 
of congelation, and forming a tin-white, ducuie 
mass, crystallized in octahedrons anu. needles, 
.capable of being cut with a knife, and exhibiting a 
granular fracture. When heated to 0O2 Fan,, 
mercury boils, and forms an invisible transparent 

"Watts’s “Dictionary of ChemisUy.” 
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vapour of specific gravity 6-976. The specific 
gravity of this metal at 6o°'- Fah. is 13-56. 


Silver Solders. 



Melt in an iron ladle, lead first, then after heating 
the tin over the ladle add it to the melted lead. 


Soft Soldering Fluid. 

Spirits of salt , , , . 2 parts. 
Metallic sine , « * . l part. 
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’ SOFT SOLDERING .FLUID, 

Procure an earthen pipkin, and put into it 2^ 02s. 
of spirits ot salts and» i oz. of metallic zinc in 
small pieces. When the zinc has dissolved, or 
the effervescence lilis partial^ ceased, the tem¬ 
perature may conveniently be increased byplacing 
the pipkin with itfe contents upon a sheet of iron 
over a gas-jet; the extra half-ounce of spirits of 
salts will allow for loss by evaporation. Some¬ 
times it will be found necessary, especially when 
the acid is not good, to increase its temperature 
in order to effect its thorough saturation, for the 
more neutral the mixture the better it acts. The 
solution may be allowed to settle when sufficiently 
acted upon, and the supernatant liquor poured 
from 1;he sediment into a bottle ready for use. 
Xhis mixture will keep any length of time in a 
corked bottle. When this is employed in soft- 
soldering iron or steel, the addition to re of a smaii 
portion of powdered sal-ammoniac sC m- 

provement; a quarter of an ounce 10 the propn- 
tion of solution given above will form . ' - \ . >00 
mixture, •= 
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Spirits of wine is therefore six times more 
expansible by heat than mercury is. The difference 
in the heat of the seasons affects sensibly the bulk 
of spirits. In the height of summer spirits will 
measure 5 per cent, more than in the depth of 
winter. 

Specific Gravity.—The specific gravity of a body 
is its iveiglit as compared with an equal bulk of 
another bodjr which is taken as the stcindard. For 
solid bodies and liquids the standard of reference 
is pure,water af a temperature of 60° Fah.; water 
is stated as i (or loop), so that gold, whose specific 
gravity is stated at ig’5, is thus exactly 19^ times 
heavier than water, bulk for bulk. For gases the 
common standard is air, but frequently hydrogen is 
taken as the standard by the chemfist, 

Ilietliod of oltaining the Specific Gravity of Solids 
by the Hydrostatic Balance .—Any ordinary balance 
which acts accurately may be used for this opera¬ 
tion, one pan being made shorter than the other. 

When the substance is solid, heavier thaci tmier, 
and ingoluble in it, it is first weighed in the usual 
manner, then fit is suspended by means of a horse¬ 
hair attached to the lower surface of the short pan of 
the balance ; a vessel of disti.Iled water is so placed 
that the substance will hang freely in it, so as not 
to touch the side, and the surface of the substance 
should be free from air bubbles. The loss of weight 
sustained by the substance when thus immersed is 
exactly equal to its own volume ofwvater which 
it has displaced. It is then necessary to place 
weights in the short pan until the equilibrium,, is 
restored. To calculate the specific gravity, ^ve Have 
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only to divide the weight in air by the loss of 
weight in water. Whese the substance is Solid, 
and insoluble in but lighter than water, it must be 
, attached to a piece* sf lead (or other substance 
I sufficiently heavy to sink it); the two are then 
I weighed in the watdr as before, 
i To ascertain the specific gravity in, such cases, 
i the lead must be weighed first b)? itself in water, 
i and then with the lighter substance attached to it 
^ in water also ; subtract the latter weight from the 
former and to the result add the weight of the light 
substance in air, then divide^the last weight (that 
of the light substance in air) by the number so 
obtained; the result is the specific gravity of the 
light shbstance. 

,Or, to state the problem in algebraic formula, 
only three data are required, viz. : the weight in 
air of the light substance = P; the weight in water 
of the piece of lead (or other heavjr substance) 
■ = P'; and the weight in water of the light siib- 
stamce and the lead attached to each other = P" . 
We have then the density D by the fellowing 
expression s—= , 

D =:_ ^ — 

P' - P" 4 - P 

Specific Gravity of various Qualities or 
Gold, &c. 


24 

23 






By tlic cxbove table"; the quality of any gold plate 
or article may very closely be ascertained, if tlie 
gold be first weigliecl, and its specific gravity 
ascertained by means of the hgulrostatic balance as 
described. For example, suppose we wish to know 
the carat value of a, “ strange " plate, we weigh it in 
water and find that its specific gravity is. say, 
14-5 : comparing this with the numbers in the 
table, we find that the plate is a fraction above 
1 2 carat. 

.Specific Gravity of the Mf/j'Als. 
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Manganese < . , 

Spec. Gray. 

Tin 

2^“'= • • * . ] 
Antimony .... 
Aiurainium , > , 

• 7-844 

. 6-7^ 

. 2 - 6 / 

Fusing Points of Gold and 

OTHER Metals, 

[Tile following Table is given 

by Gee.] 

D 

23 carat gold melts at 
22 

eg-.,>Fah. 

2009 

18 ” 

" IS 

^ ^3 ft f, 

1992 

1990 

1987 

19S2 

Mercuiy melts at 

1973 

1587 

Bismuth „ 51 

3/ 

Zinc ,, „ 7 

Antimony ,, ,, 

50 

Copper ,, 19. 

Gold „ 20 

j6 

lies! of (l--r- 

Balinum 1 oxyhydiogc 

Tilus it will be seen ilint vyhile 

mei'cury r,.-:ri;iiii:-- 
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fluid at a temperature as low as 3 7'9° below trie 
zerd of Fahrenheit’s soale, tin, cadmium, bis¬ 
muth, lead, and zinc melt below redness; anti- 
mon}'- above a red heat; sflber, copper, and gold 
require a bright clieriy-red heat; iron requires a 
white heat; and platinum arfd palladium require 
to effect their fusion the intenser heat of the oxy- 
hydrogen blowpipe. -Some metals near their 
melting points, before undergoing complete fusion, 
pass through a soft intermediate stage, in which, if 
two clean surfaces be presented to each other, and 
strong pressure or hammering be employed, they 
unite or weld together so as to form one continuous 
mass. Iron, thallium, lithium, and potassium afford 
the most striking instances of this. Palladium and 
platinum are also susceptible of it, 
c- Vide pp. 254, 2S|. 




CHAPTEPv XVIII, 


ELECTRO-GILDING* 

j I:* OR the ;purpose of giving to gold plates that 
iiniformity of colour Avhich js Avanting where a 
considerable surface of solder exists—as is the case 
j AA'ith flat teeth—some dentists give them a coat¬ 
ing of fine gold means of the battery process.” 

The apparatus and ma,terials required are a 
batteiy, a thin plate of fine gold, and a pot contain¬ 
ing a solution of fine gold Avith cyanide of ] 3 otas- 
sium ; two copper AAures proceed from the batter}^ 
j the one joined to the zinc and the other to the plati- 
j nuin, and reach ormr to the Amssel containing the 
' solution, and to these extremities, Avhich are bent 
i to a hook shape, the fine gold and tfie plate to be 
coloured are a.ttachecl. The fine gold is inAmriably 
attached to the Avire A\driclt proceeds from the 
platinum of the battery —the positive pole ; the plate 
to he colon-red is inAmriably attached to the Avire 
which proceeds from the 2f?zr—the negatir^e pole. 
The solution is heated to 150 Fah. before com- 

As many dentists adopt this practice AvitJi a legitimate object, sve , 
have inserted this cliapter on the subject in the hope that .it will enable 
them to obtain satisfactory resullso 
M 
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platinum Avill in a few seconds be drawn down 
upon the silver as a black metallic powder. The 
operation is now comiileted and the platinized 
silver ready for use. A s|piple method which 
obviates the use of a battery may be adopted. 
Place the silver between two p.ieces of sandpaper, 
and press it with a common smoothing'-iron, then 
puli the. silver out v/hile under the pressui'e. 
The platinum solution is made ver}^ hot, and the 
silver dipped into it for some time, which effects 
the coating. The nitro-muriate of platinum is 
easily prepared.' Take one joart of nitric acid and 
two parts of hydrochloric, mix together, and add a 
little platinum, either as metal or sponge: keep 
the whole at or near boiling point; the metal is then 
dissolved, forming the solution required. 

The zinc plates used are from 4 to 6 inches long 
by 4 broad, a.nd the}?- should be at least l of an inch 
thick. The following is from Napier's “Electro- 
Metallurgy.” 

Zinc for Battery.—The zinc used for the battery 
should be milled or rolled zinc, not thinner than 
.J- of an inch, otherwise the v/aste will be -veiy 
great. The best thickness "when their size is up¬ 
wards of 4 inches square is ^ of an inch. 

Amalgamation of the Zinc Plates.—A mixture 
of eight parts water and one sulphuric acid is put 
into a stoneware basin, which should be large 
enough to allow the zinc plate to lie flat in it; the 
acid should cover the zinc plate, which must remain, 
until the surface becomes perfectl^r bright. The 
'pan is now raised on one side, and a little mercury 
put into the lower part, care being taken that the 
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zinc does not touch the mercur}’-, to prevent which 
is the object of raising the pan on one side*. A 
little coarse toAv, tied to the end of a piece of AA^oodj 
is dipped into the* ,mercur5c ivhich lifts small 
portions of the metal inechanicaDy, which is then 
rubbed with considerable pressure upon both sides 
of the zinc plate, over ivliich the mercury flows 
easily; the plate is then washed by clipping it 
into clear ivater, and is next made to stand upon 
its edge in another pan Avith tAvo small pieces of 
Avoocl under it, so as to alloAv any excess of mercury 
to drain from it. After the zincs 1 :iave drained for 
a feAV hours the process shoufd be repeated, only it 
is not necessary to alloAv the metal to lie in the 
acid in the second process previous to rubbing 
in the mercury; after draining a feAAr hours the 
second time amalgamation is completed. The 
zinc plates should ahvays be removed from the 
battery immediately after the gilding opera.tion is 
completed, and the surface cai-efully brushed Aidth 
a hard hair-brush in Avater, and then laid by in 
a safe place. c 

If the battery is to be used seldom, and only 
for a short period at a time, or if the zinc is thin, 
another method of amalgamation may be adopted. 
The zinc plate, after lying in the dilute acid till the 
surface is bright, may be rubbed over with a 
solution of nitrate of mercury, which gives a. very 
thin amalgamation ; but this method is unsuitable 
■if the battery is to be used for several hours 
together. 

Battery Process of preparing the Gold Solu= 
tion.—This is the best and cheapest method of 
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one pair, the hea.t of the gold solution should be 
raised to 200° Fah,. 

Conditions required In Gilding.—Tlie gilding 
solution generally car.tains one-half to an ounce of 
gold in the gallon ; but for colouring small articles 
a weaker solution will do. The solution should be 
sufficient in quantitj;- to entirel)^ cover the article at 
once, so that it should not have to be done bit by 
bit. The rapidity with which metals are acted upon 
at the surface line of the solution is remarkable. If 
the positive electrode is not wholly immersed in the 
solution, it will in a short time Be cut through at 
the surface of the water as if'‘cut by a knife. 

Maintaining the Gold Solution.—As the gold 
so]uti9n evaporates by being kept hot, distilled 
water must from time to time be added. This water 
should always be added when the operation of 
gilding is over for the time, n c wncn ii n c bout lo 
be commenced, or the solution nil] imi yl-e so 
satisfactory a result. The average cost of deposit¬ 
ing gold is about 2d. iDer dovt. 

To obtain a deposit of a good colour, niucii 
depends upon the heat and stare of tlie solution 
and battery. It is therefore neces.fary tliat strict 
attention be paid to these, anti also 11 l iv.ic'n e 
gold deposited, and the loss sustainerl liv iJie 
positive electrode. The plate of pure ' ul u ii 1' 
,is attached to the wire proceed 1,, fr 'ui ' 1 ' - 

tinuni of the battery sh.ould, in i eg a 1 l i o i i s ^ o ' 

,be as near as possible ec|ual in t .i 1 t ilu > ti 

to be coloured. 

From time to time a little 07. ni'T < ‘ j ■ > > 

must be added to the gold .solution; ii uj. •i'-: 
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pole has a film or crust upon it when withdrawn 
fronidhe solution, that is a certain indication that 
the latter is deficient of cyanide of potassium; if 
the gold pole comes out clean dhe solution is right. 
Care must be taken to distinguish the crust, wdiich 
is occasionally dark green or black, from a black 
appearance which the gold pole will take when it 
is very small in comparison with the article being 
gilt, and -which is caused by the tendenc)^ to evolve 
gas. In this case an addition of cyanide of potas¬ 
sium rvould increase the evil. The black appearance, 
from the tendency to the escape of gas, has a slimy 
feel and look. This' generally takes place when 
the solution is nearly exhausted of gold, of wdiicli 
fact this appearance, taken conjointly-^vith the rela¬ 
tive sizes of the electrodes, is a sure guide. 

To regulate the Colour of the Gilding.—^The 
gold upon the gilt article, on coming out of the 
solution, should be of a dark yellow colour, ap¬ 
proaching to bro-wn; this when “ scratch-brushed ” 
•will yield a beautifully rich deep gold. If the 
colour i^ blackish it ought not to be finished, for 
it will never either brush or burnish a good colour. 
If the battery is too strong, and gas is given off from 
the article, the colour <,vill be black: if the solution 
is too cold, or the battery rather weak, the gold 
will be light coloured. A very rich dead shade 
may be made b)^ adding ammoniuret of gold to the 
solution just as the articles are being put in. If 
a bright clear yellow gilding is wanted, that -^vill 
require no scratch-brushing, add to the solution a 
small quantity of caustic soda. 

Preparation of Articles for Plating—Aiticles 
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that are to be plated are first boiled in an alkaline 
ley to free them from grease, then washed) from 
the ley and dipped into dilute nitric acid, which 
removes any oxide itjiat may be formed upon the 
surface; they are afterwards brushed over with a 
hard brush and sand, of which a kind obtained 
from the Isle of Wight, and known as silver sand, 
is the best. The alkaline ley should be in a caustic 
state, which is easily effected by boiling the car¬ 
bonated alkali and adding slaked lime, until, on 
the addition of a little acid to a small drop of the 
solution diluted with cold water,* no effervescence 
occurs. The lime is then allowed to settle, and the 
clear liquid is fit for use. The ley should have 
aboutjhalf a pound of soda-ash or pearl-ash to the 
gallon of water. The nitric acid, into which the 
article is dipped, may be diluted to such an extent 
that it will merely act upon the metal. Any old 
waste acid used for dipping before plating will do 
for this purpose. The article, being thoroughly 
cleaned and dried, is weighed, and a copper wire 
attached to it, either by twisting it rqund the 
article or putting it through any open part of it 
to maintain it in suspension. It is then dipped 
into strong nitric acid as’ quickly as possible, 
washed through water, and then immersed in the 
gold solution, suspending it froifi the wire con¬ 
nected with tlie zinc of the battery. This first 
immersion should only be continued long enough 
to impart a blush of gold ; the article is then taken 
out^nd again brushed and put back into the, 
solution, and kept there for three or four minutes, 
which will be sufficient if the solution and battery 
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.ii'i in pY,i>d rimiUiUm ; bal Lliu louslh of liii'i'’' 
i.fOi (1( pc-nds on ihcse fwo concliLiontf, vAich 

inii .4 bo Klndicd and 3 -cgulolod by llie operator. 

VAH'ien talcen from the sohatioji the article, il 
it is not wanted to have a dead surface, is brushed 
with a hard hai]>brush tincl old ale, beer, or voater 
containing in solution a. little gum, glue, or sugar. 

Roseleur says, “ I do not hesitate to state that, 
even with very inferior electro-plating solution, 
good res-uits maw be arrived at if the cleansing is 
perfect, while the converse cannot be maintained.’'" 

Such- is the niethod employed where electro¬ 
plating is carried on upon a large scale, and it 
shows how important it is to have the articles in a 
perfect state of cletinliness before immersing-, them 
in the solution in order to obtain good results. 
Dentists seldom put the work through all these 
preparations, however, and simply wash the plate 
thoroughly after polishing at the w'heel, and leave 
it ill a basin of pure water until ready to immerse 
it in the solution. 

Glass, hooks should be used for manipulating 
with. They are very easily made b}' heating and 
bending a glass I'od over the bunsen flame into a 
convenient shape, one end being turned back 
upon itself to form the handle, and the other bent 
to a hook shape. These are used if the plate 
should liajppen to fall into the solution. 



CHAPTER XIX. 

MISCELLANEA. 

THERMOMETERS, TEMPERING, ETC. 

-The scale according to Fahrenheit is the one 
generally adopted in England for registering 
degrees of temperature ; but the Centigrade ther¬ 
mometer is preferred by scientists. The scales 
of Reamur and De Lisle are not so generally used 
as the two former. 

The boiling point of water is represented on the 
Fahrenheit scale as 212°: on the Centigrade as 
ipo°; and on the Reamur as 80°. To change 
Fahrenheit to Centigrade, subtract 32 iToni the 
Fahrenheit degrees, multiply the an^\' ’ ii_, 3, 
and divide the product btr o ; the resuh gi vs me 
degrees Centigrade. For example, convert 212'" 
Fahrenheit into Centigrade : 32 from 212 gives 180, 
this multiplied b))- 5 gives 900, which dwriaeci bt’ 
9 becomes 100 = the degrees Centigrade, corre¬ 
sponding" to 212° Fahrenheit. 

To convert Centigrade to" Fahvenhei'c, muitiplv 
the degrees Centigrade by 9, divide the j room 
by 5, and add 32 to the quotient; the rmiiJt .,1' m 
the degrees Fahrenheit. 

The method of converting" the de^ i l-. o mi. 
scale into others is thus stated ;— 

To convert Fall, to Cent. {;■ {J-'b — 32) — C."’ 

„ „ Cent, to Fall, a C." + 3^ = ^ 

,, Rc.airinr to Fall.-J N."'32 = I ■’ 

„ Fall, to Reamur J (F.“ - 32) = R,“ 
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The Tempering of inotrumentaand Tools. -Ah 
in.my ;iri' in the hiibit <?{ reshapin}^ and temperiiif.; 

I heir own ojccavatorti, Sir,., and all may oecaHionally 
Imd i1 ni'cosR.iry to si^lapt an instrument, lor .s[>erial 
< ii( imisl.inces, the following remarks upon tem- 
]>oriitif ni.iy be of ^alue. 

I'x'forothe Instrument can bellied or bent into 
eli.ipe, its temper must bo taken out; this is dotu! 
by he.iting it to a red heat. iUit it must be re¬ 
membered that destroys the steel anil 

permanently deprives it of its essential rpialities. 
An instrument heated to a whitelieat,for example, 
'■ninot .subsequently be s.lti.sfaetorily tempered, 
.iml may indeed be consirlered altogether usele-.ss. 

I herrjfore it is most important to remember that 
in heating to extract the “temper" of the instru- 
I'nent or tool that is to be reshaped, only a dull red 
sliouM be given to the metal; it is then allowed 
to cool in air, when it may be worked upon. After 
being shaped, fine filed, and smoothed, the instru¬ 
ment is next heated in the flame to a cherry red, 
and instantly pltinged into cohl water. This 
operation leaves the steel too hard for our ]uirpose, 
so that it i.s necessary to“dr.iw'Mhe temper to 
the required amount. Thi.so is done by very eare- 
fully heating the instrument more or less ai rording 
to the work it is designed for. The /iv/// is (irst 
brightened by rubbing it on sand-|»aper, so (hat 
the colours which tho heat imparls to the ;a.eel m.iy 
be clearly observed. A pale straw ndoiir is tho 
one allowed for excuvator.s; whmi that is reatdied 
tho instrument is at once withdrawn from tho 
flame. Or tho following method may be adoptirl. 
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“ For excavating instruments cover with oil and 
liold,over the alcohol lamp, apply the heat to 
the instrument a. little back from the point, and • 
move it backwards and forwards in the flame 
so as to heat it up slowly and uniformly, and 
at the instant the oil takes fire at the point of 
the instrument it should be plunged into cold 
watei".” 

Tempering Liqnid.—t quarts soft rain water, 
-J- oz. corrosive sublimate, i oz. common, salt. 

Tempering Drills and Gravers ,—^^¥hen the- graver 
or drill is too hard—which may be known by the 
frequent breaking of t‘he point—temper as follows : 
heat a poker red hot and hold the graver to it 
rvithi.n an inch of the point, rvaving it to and fro 
till the steel changes to a light straw colour; then 
put the point into oil to cool. 

Steel alloyed with i-500th part of platinum is 
rendered hai'der, more malleable, and better adapted 
for cutting instruments. 

Pouillet has employed an air thermometer pro¬ 
vided wijh a bulb of platinum to determine with 
precision high degrees of tem 

Result; 

Incipient red heat corresponds to 
Dull 

Incipient cherry red „ 

Cherry red „ 

Clear cheny red „ 


iperature,* 


1652 

1832 


» Percy’s “ Metallurgy'.” 




TABLES. 


Deep orange corresponds to 
Clear ,, ,, » 

White ,, 

Bright white i, 

Dazzling 


Deg! ‘beg.’ 

.ZI92 1200 

2372 1300 

255^ 1400 

I 2732 to 1500 to 

t 2912 1600 


Table for Tempering. 


T. Very pale straw yellow 

2. Shade of darker „ 

3. Darker straw . . , 

4. Still darker straw 

5. Brown . . 

6. Yellow tinged slightly with purple 

7. Light purple .... 

8. Dark „ .... 

g. Dark blue ..... 

10. Paler 

II.. Still paler blue . . . , 

12. „ j, tinge of green 


Fah. 

Deg. 

439 1 Tools for metal 
450 / excavators, &c. 

470 i Tools for wood, 

490 j screw taps, &c. 

500 -j Hatchets, chipping, 
520 9 and otlierpercussion 
530 J tools, saws, Sic, 



Table of Useful NuMEP.ic.tiL Datac-' 


centimetre 

decimetre 


•3937 inches. 
3'937 
39'.37 


kilogramme 

ounce avoirdupois 
pound ,, 



“Elcctro-alctaliurgy ” (Gore), 
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! pennyweight troy 

I lilj'c of water 


I gallon of water 

I cubic inch of water . 

I pint (or 20 ounces) . 
I gallon (or i6o omicc') 


=2 ' 24 grains. 

= 480 „ 

= 5760 „ 

= 15432 !. 

” T^ooo grammes. 

= ' '35 ounces by measure. 

= 4-536 hb-es. 

~ 1-733 cubic inches, 

“ 34'6S9 


At the ordinary temper 
cubic inches of— 


and pressure of the atmosphere zco 


Hydrogen 
Ammonia 
Hydrocyanic acid 
Vapom- 
Nitrogen 
Atmospheric air 



Oxygen -\veigli 33-80 

Carbonic anhydride 46-50 

Sulphurous „ ,, 67-78 

Chlorine „ “6-40 

Sulphuretted hydrogen „ 80-50 


Soldering on Casting Sand instead of Plaster.— 
“A handful of light moist sand, just in a state to 
cast with, is deposited in the hollow of the casting 
coke. The two pieces of gold to be soldered together 
are placed upon it, having been previously stuck 
together in their i-elative position, as previously 
spoken of. They are gently pressed into the sand 
so as to be supported underneath, everywhere 
steadily, care being taken not to disturb their 
relative positions. The sand is pressed down 
around them so as not to be blowing loosely about 
when the blowpipe is used, and none is allowed to 
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remain on the upper surface. The flame is now at 
once applied with the blowpipe until all the cejnent 
has disappeared. With a very light hand place a 
piece of No. i soldepvn the most convenient part 
of the joint, but put no borax. This must now be 
run with the blowpipe so as to hitch the two to¬ 
gether. If borax were used it would shift the pieces 
in rising when heated, sand not being strong 
enough to resist it. This is the point in soldering 
in sand which requires more care than soldering in 
plaster. It is soon learned, and the advantage in 
time and cleanliness only needs trial to be appre¬ 
ciated. After hitching one point with solder, borax 
maybe freely applied, and the soldering completed. 
This method can be used in almost all cases where 
two pieces of gold have to be joined in exact rela¬ 
tive positions, such as mounting clasps, &c.; but 
not in putting up flatbacks, as it is not convenient 
for the gradual heating they require.”—(Mr. Balk- 
will, B. J. D. S., May, 1876.) 

Where this plan is adopted, only new sand, 
which has not yet been used for casting, should be 
employed; the sand in use contains particles of 
zinc and lead, which when heated with it will 
destroy the gold plate. “ 

Packing the Vulcanite Regulating Pieces with¬ 
out using Wax Plates.—This plan, suggested by 
Mr. Caleb Williams, is further referred to by Mr. 
Balkwill in the British Journal of Dental Science 
for January, 1876. He says, “The plaster model 
is not dipped in wax but dried, and, whilst warm, 
coated by a camel’s-hair pencil with a chloroform 
solution of uncoojced rubber. I generally use the 



rciiiaiiis. Tli(; soluttun h1)on]/l’ bo carried wltor-.vcr 
the ]3lat(5 is intended to go. 

“A pattern in sheet lead having been previously 
prepared, a plate is cut by it out of the soft rubiaer, 
•which is placed upon the model and ca,refully 
prcs=;od wiih the forcfiiigor inlo all the inequalities 
of the impression. The rubber will be found to 
adhere to the previous coating with the greatest 
tenacity, therefore a little care is necessary in 
placing in position, as after touching- the model it 
cannot be shifted. This can be done by doubling 
the pattern over the right forefinger and -placing 
this on the middle of the palate ; the tv/o wings can 
then be brought down and gently pressed into 
place. Any jpart that requires strengthening or 
thickening to cany plugs, &c., must have rubber 
added, just as in the ordinary method vvazL is built 
upon a wax core. The piece is now smothered in 
plaster, placed in a 'iiask, filled up, and, when the 
plaster is set, vulcanized. The i)rocess up to the 
vulcanizing occupies from five to ten minutes in¬ 
stead of one or two hours. There is no straining 
of the model in any way, the fit is exact, and 
slender teeth and undercuts, which, to say the 
least, make a diffi.c\\lty orclinaril3y are thus fitted 
with ease.” 

Acids, &c., used in the Workroom.—In the text-, 
fiook of “ Electro-Metallurg)^” by Gore, the follow¬ 
ing remarks are made with regard to acids. 

N-itfic Acid .—Called also aqua-fortis. The pure 
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acid for dissolving silver, &c., should be colourless, 
have a specific gravity of not less than 1-52,^ and 
separate portions of it, diluted witli pure distilled 
I water, should give 119^ cloud with a single drop of 
I solution of nitrate of silver or of chloride of barium, 

I It should be kept i;?. a stoppered bottle,, in a dark, 

I cool, and dry place. If a drop of this or any 
other acid falls upon one’s clothes, dihded a,queous 
ammonia should at once be freely applied. 

All the pure strong acids should be kept in 
stoppered bottles in a dry place. Carboys of com¬ 
mon acids and dripping liquids sh*ould have stone¬ 
ware stoppers, and be kept irf an outhouse. 

Hydrofluoric Acid .— Called also fluoric acid. 
This li,quid is always very impure. It should be 
kept in a bottle of gutta-percha, provided with a 
stopper of india-rubber, in a dr)/- and cool place, 
and not in close proximity to glass vessels, because 
the vapour corrodes them. It is highlj'- bangerous 
to breathe the fumes of this acid: and if a drop of 
it falls upon the skin it should be thoraiiflily 
washed off at once., otherwise after a few hours grear 
pain will be suffered. 

Hydrochloric Acid .—Called also “muriatic acid,” 
“ spirits of salt,” and “ smoking salts.” The pure 
acid should be colourless, of not less specific 
gravity than i-20. It should be kept in a cool 
place. 

• Aqua. Regia .—Called also nitro-hydrocl: 

This is a mixture of one volume of nitric and iiuin 
two to three of hydrochloric acid. It should r i) 
prepared until required to be used, Ijccausc .1 ...c 
composes spontaneously. 
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Sulphuric Acid.~~Or “ Oil bfVitriol.” The pure 
acid should liave a specific gravity of not less than 
I'85, and be nearly or quite colourless. Tlie least 
trace of dust or organic matter imparts a darkness 
of appearance to it. It should be kept in a dry 
place. When diluting it, the water should not be- 
poured into the acid, because that is dangerous, 
but the acid into the water, and that slowly. 

Bisulphide of Carhon.— Called also “ sulphuret of 
carbon and “ carbon disulphide.” This is a very 
volatile and inflamnicible liquid, and a flame .should 
not therefore be brought near its vapour. It should 
be keirt in a well-stoppered or corked bottle in a 
cool place. 

Phosphorus. —This substance should be kept in. a 
wide-mouthed stoppered bottle, filled with water, 
to keep the air from contact with it. The bottle 
should also be covered with black varnish, and 
kept in a dark place, because the light changes the 
phosphorus and makes it insoluble. Phosphorus 
should never be exposed to the air for more than a 
few seconds, or it may inflame; and it. should 
always be cut whilst under the surface of water. . 

Phosphorus Solution.—hidllQd. also “ Greek fire.” 
This highly inflammajrle and dangerous mixture is 
composed of phosphorus dissolved in bisulphide, of 
carbon. It should onl}'' be prepared in small 
quantity; and the bottle containing it should be 
kept in a cool place, partly immersed'in sand, in a 
stone-ware vessel covered with a metal lid. It. is 
extremely liable to spontaneous combustion, espe¬ 
cially if any be spilt. 

Aqueous A^nmonia. —Called also volatile alkali,” 



“spirit of hartshorn/’ &c. This liquid is very 
volatile, and should be kept in well-stopgered 
bottles in a very cool place. Its specific gravity 
should not be greater, ^than '880. It is dangerous 
to break the bottles. 

Carbmate of Am'^onia. —Called also “ smelling 
salts ” and “ sal volatile.” The unchanged substance 
is in the form of transparent colourless pieces. By 
exposure to air it loses ammonia, and becomes 
opaque white. It should therefore be kept in well- 
closed bottles. 

Hydrocyanic Acid. —Called also’“ prussic acid.” 
This is a colourless liquid consisting of water more 
or less impregnated with the gas. Water will 
dissolyje a very large amount of the gas. The 
strongest usually sold is known as Scheele’s, and 
contains about 5 per cent, of the actual substance; 
the ordinary medicinal acid contains only 2 per 
cent. It is extremely poisonous, and dangerous to 
5mell or inhale the vapour arising from it. It is 
decomposed by light, and should therefore be kept 
' in an opaque bottle, in a dark and cool place. 

Cyanide of Potassium. —Called also “ prussiate of 
potash.” This substance also is a ’deadly poison 
and almost as dangerous v^hen absorbed by the 
skin as when swallowed. It is strongly alkaline 
and abstracts moisture rapidly, and should there¬ 
fore be kept in well-covered jars or bottles. 

Filters. —Srr^ll ones for filtering dilute acids or 
alkalies, and liquids generally, are made by doub¬ 
ling a circular sheet of filtering paper {i.e. unsized 
or blotting-paper) twice at right angles, opening 
one of the outer folds, and placing the filter in a 
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glass funnel. Large ones are usually formed Ijy 
tying or nailing the edges of a piece of washed or 
unglazed calico to those of a square frame of v/ood 
or of a wooden hoop. A filter for strong acids or 
alkalies is made by placing a loose plug of asbestos 
in the neck of a glass funnel, oj* by filling the neck 
of the vessel with broken glass, and covering the 
latter with a layer of asbestos. 

Remedies for Accidents.—^The following, which 
is also quoted from Gore’s work, may be found use¬ 
ful in the workroom. 

“ As various poisonous substances are employed, 
in the _ art, it would^ be well for the operator to 
know their best antidotes. If either nitric, hydro¬ 
chloric, or sulphuric acid have been swallowed, 
the best remedies are either to administer abund¬ 
ance of tepid water to act as an emetic, or to ca.use 
the patient to swallow milk, the whites of eggs, 
some calcined magnesia, or a mixture of chalk 
and water. If those acids in a concentrated state 
have been spilled upon the skin, the parts should 
be washed with plenty of cold water, and if neces¬ 
sary a mixture of whiting and olive-oil then ap¬ 
plied. A useful mixture for such cases is formed 
by slaking about an .ounce of caustic lime with a 
quarter of an ounce of water, then adding it to a 
quart of water and shaking the mixture repeat¬ 
edly; decanting the clear liquid, and beating it 
up with olive-oil to form a thin pomatum. Acids 
spilled upon the clothes should at once be treated 
with plenty of a quite dilute solution of ammonia 
or its carbonate, and then well washed with 
water. 
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, ^'In cases where li3rdrocyanic acid, cyanide of 
potassium, or the ordinary silvering or gilding 
solutions have been swallowed, almost irfstant 
death usually follows : if it does not, very coldwBxex 
should be allorved to* run upon the head amd spine 
of the sufferer, and^^tlie patient Ire made to sv/allow 
a dilute solution of either acetate, citrate, or tartrate 
of iron. If the poisoning arises from inhaling the 
vapour of h3wlrocyanic acid, cold water should be 
applied as above, and the patient be caused to 
inhale atmospheric air containing a lit.tle chlorine 
gas. It is a dangerous practicoeto dip the naked 
hands or arms in cyanide solutions, as workmen 
sometimes do, in order to recover articles which 
have fallen into them, because those liquids are 
absorbed 103^ the skin, and produce poisonous effects; 
they also cause veiy painful sores, which should be 
well washed with rvater, an t1 c t r n e- 
water and olive-oil applied c 1 ^ 1 s 

potash or soda have beei a eel ^ l k. 
solution of vinegAr, some l<-uor?ue o e ■- 
dilute sulphuric acid, should be ? r 

about ten minutes, a few spoonfuls 01 olive-oii. 

‘^If metallic salts have b-rn tai pn, the ci t 
should be made to vomit by memm ot "piC \ -u 
amd, then to swallow some n iL i liiie- r r^cs 
precipitated sulphur, or some sulph iiPilLd hi 1 - 

gen “water. To remove stains of sulplj e , 
or of salts of mercuiy, siher, • ^el 1 i 
hands, &c., ivash them first ^ i(h ^ diiiu sd ( 1 
'either of ammonia, iodide, lioiudc 0 i l 

potassium, and then “with pirny 01 1 u, i 
stains are old ones, they sliouTi 1 ' 1 lali . 




above. 

“ Grease, oil, pitch, or tar ma)* usualty be removed 
from the hands, clothes, &c., by rubbing" with a rag; 
saturated with benzine, spihits of turpentine^ or 
bisulphide of carboii-G 
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Zfd ^ 

jrKENTULOUS cases, trays for, 


Evans, Dr., method of retaining 
upper cases by means of 
ridges, 127 

Expansion of liquids, 235 
metals, 23s 

pAHRENHEIT scale, to convert 
to centigrade, 251 
Fauchard’s obturator, 178 
Filters, 261 

Finishing gold plates, 89 
vulcanite, 125 

Flams used in soldering, 30 
Flasks for vulcanite Y,'orl»',{.l04 
Flat tooth on pivot, 139 
Flat teeth fitted to plate, 80 ‘ 

backing of, 83 
prepared for soldering, 86 
Folding of plates in swaging, S3 
Formulre for ascertaining amount 
of alloy required in reducing 
gold, 213 

Franklin, Dr., on vulcanizing, 123 
French chalk, 19 
Furnaces for gold, 31, 32 

continuous gum work, 150, 15^ 

Fusible metals, 28 
Fusing point of metals, 239 


. 174 

Gee, hir., to raise gold to liigher 
standard, 216 
Godiva composition, 7 
Gold, 209 

ph3'3ical properties of, 210 
refining by humid process, ZII 
Gold, formulae to ascertain amount 
of alloy for, 213 

Gold, fine, unsuitable for base plates, 

30 . 

effect of tin, lead, antimonjq &o., 
upon, 38 

purified by nitre, 38 
purified by chloride of mercmyj38 
- iemel, treatment of, 39 
Gold Alloys, for plate, a 17 


Gold Alloys, for clasps, 219 . • 

.solder, 219 . . : 

.Gutta-percha, for impressions, 6 
impression cups, i t, 183 
palates for biting blocks, 99 

T-TARD models, 13 

Harris, Dr., on blowpipe, 47. 
pivoting, 136 , 

Hayes moulding flask for sand casi 

- “g. 24 ■ 

Heater for vulcanite, 109 
Hunt, Dr. Finlay, on celluloid, 16I 
Hydrochloric acid, 259 
Hj'drocyanic ,, 261 - v 

H)xlrofluoric ,, 259 :■ 

TM5RESSIONS, 6, 9 
■ of cleft palate, 182, 194 
I Impression trays, 2 ■■ 

[ materials, 5 
I Ingot moulds, 32 . 

Instrument for dressing bfitween th' ■ 
teeth of vulcanite cases, 12.5 
126 ' * 

Instruments, tempering of, 253 
Investing mixture, 83 

J^INGSLEA^’S method ; of con: 

. structing artificial palates 

. ■ ' ' ■ 193 

J_^ADLE used in pouring metal 
for lemel, 30 

Lathe for fitting teeth, 81 . 

Lawrence, Dr., on thermometers 
■ I2I: 

Lead, casting counters in, 2" '■ 
properties of, 230 
Lemel, treatment of, 39 
Lower plates, swaging of, 60 - 
Lycopodium, 19 , 

Jj.|AGNET. used to extract irot 
from gold filings, 37 
Mallets (horn) for striking lip 
plates, S3 

Marker for tube teeth, gz 
Measuring, instead of taking, im¬ 
pressions of the jaw, I. 



Melting gold, 35 * 

Mdi'cury, 230 

purification of, 231 ‘ 

properties of, 231 
i Metals, properties of, 234 
I expansion of, 235 

ijlai _ specific gravity of, 236—238 
Misfitting plates, how to cossect, 56 
Mixture of resin and wax for models, 
is- ■ 17 

,i| Models, casting in plaster, 13 
!i |! casting in sand, 19 

Ijl for plate, 14,, 16 

I 'jj| for vulcanite, 14, 103 

I Moulding sand, 18 
1| Moulds for Dr. Kingsley’s artificial 
!: palate, 200, 202 

f Mouth blowpipe, 46 

n NITRIC acid, 258 

[ QBJEC75ONS to certain forms of 

i combination work, 133 

Obtaining bites, 74 

in vulcanite work, 99 
Obturators, 176 

Opening flask after vulcanizing, 124 
.Overheating plaster destructive, 17, 
107 

zinc, 26 

PACKING vulcanite, 109 
li Palladium, 224 
I . alloys of, 225 

Ij .^are, Ambrose, earliest obturator 
ji recorded, 177 

|i Partial cases, trays for, 3 

models, casting in sand, 21 
plates, striking up of, 58 
cases in vulcanite, 116 
continuous gum, 161 
Parting liquids for impressions, 13 
Patterns for plates, 52, 58 
Perforating pliers, 83 
Perforating pliers (Dr. Mallet’s), 84 
Phosphorus, 260 

Pins for supporting plaster teeth, 12 
Pivot teeth, 136 

Plaster of Paris used as impression 
• material, 8 


IX. ^ *267 

Plaster of Paris, casting models in, 13 
Plates, striking up cf, 52 
finishing of, 89 c 
Platinum, 223 
alloys, 224 
Pouring gold, 36, 41 
Press for closing vulcanite Hasiss, 


Punches for dressing zinc models, 27 
(bone) for plate striking, 59 
(copper) for chasing, 60 
(steel) „ „ 61 

Punching pliers, 55 

J^EAMTJR’S scale to convert to 
P ahrenheit, 251 
Remedies for accidents, 262 
Repairing gold plates, 143 
vulcanite, 146 

Resetting teeth of vulcanite case, 
147 

Richardson, Dr., on hydrostatic 
blowpipe, 45 

Ridges, upper cases retained by 
means of, 127 

Rifflers for finishinH vulcanite, 125, 
126 

Rising of vulcanite cases, 114 
B.iveting teeth backs, 84 
Roberts, Dr., on continuous gum, 
161 

Rollers for gold, dl o 
Pvolling or flatting gold, 42 
Rouge, U3e4in plate polishing, 90 

5*AL-AMMONIAC, flax for gold, 

Sand moulding, iS 
Setting mixture for plaster, 8 
Shears for plate, 55 
Silver, 225 

properties of, 220 

Slipping of plates when striking. 50 
Softnibbei i 1 lUi . d 1 ' '. 
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INDEX. 


Solders for continuous gum work, 156 
Solder, silver, 232 

Soldering, 48 
flat teeth, 86 

teeth in continuous gum work, 

»S6 

aluminium, 228 
on casting sand, 256 
Specific gravity of wax, 107 
vulcanite (American) 108 
to ascertain, 236 
tables for gold and other 
metals, 237 

Steam, elastic force of, 207 
Steam-gauge, I2I 
Stearns’ artificial palate, 178 
Stent composition, 7 * 

Strengthened plates, 70 i 

Striking up plates, 52 

difficult cases of, 53, 59 
Suction chambers in plates, 57 
vulcanite cases, 103 
Sulphur, used to fasten tube teeth, 98 
Sulphuric acid, 259 
Swivels attached to gold plates, 95 
vulcanite sets, 102 

'J'ABLE of corresponding tempe¬ 
ratures on different thermo¬ 
meter scales, 252 
for tempering, 255 
specific gravity, 237 
of usefuleiumerical data, 255 
showing elastic force of steam, 
£07 , 

Temperinginstruments and tools, 253 
Thermometers, 121 • 

Thermometer scales, 251 
Tomes, Mr., on pivoting, 136 
Tough gold, 36 
Trays, impression, 2 
Trimming plate after swaging, 55 
Tube teeth, 90 
Type-metal, 29 

Y^ALUE of gold of the various 
• carats, table of, 223 


Vulcanite, manufacture of, 204 . 
properties of, 123 
dentures, 99 • 

■ firing models for, 103 
measuring, 109 
(packing, 107, no 
thick cases in, 123 
finishing, 125 

in«combioation with gold, 129 
soft, for artificial palates, 203 
obturators and aidificial palates, 
180 

press for closing flask. Ill 
partial cases in, 116 
partial cases, with clasps, 117 
cases with ridges, 127 
.Vulcanite flasks, 104, 113 
Vulcanizers, 118—120 
Vulcanizing, 122 

WARPING of plates, 87 
Water of Ayr stone, 89 
Watt, Prof., formula; fo^, ascertain¬ 
ing the amount of alloy re¬ 
quired in reducing gold, ^14 
Wax for impressions, 5 
for biting blocks, 74 
Waxing plaster models, 17 
Weighing alloy for gold, 33, 35 
Whitney’s flask for vulcanite work, 

vulcanizer, 120 

Wildman, Prof., on vulcanizing, 122 
Wire (iron) used with gutta-percha 
biting plates, 99 
Wire (gold), drawing of, 42 
Wire clamps, used in soldering, 58,71 
clasps, objections to, 61 
Wood pivots, 140 

^IKC, properties of, 229 
melting and pouring, 26 
shrinkage, 28 

to prevent splitting of die, 55 
sheet used for special impies- 
Sion trays, 4 
plates for battery, 244 
amalgamation of, 244 
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Eighth Edition, Re-written and Enlarged, with 500 Illustrations . 3/6 

» Ventilation: 

A Text Book to the Practice of the Art of Ventilating Buildings. By W. P. 
Buchan, R.P., Author of “ Plumbing," &c. With 170 Illustrations 3/6 
The Practical Plasterer: 

A Compendium of Plain and Ornamental Plaster Work. By W. Kemp 2/0 

House Painting, Graining, Marbling, & Sign Writing. 

With a Course of Elementary Drawing, and a Collection of Useful Receipts. 
By Ei.lis a. Davidson. Seventh Edition. Coloured Plates . . 5/0 

The above, in doth boards, strongly hound, 6/0 

A Grammar of Colourings ’ 

Applied to Decorative Painting and the .Vrt.s. By GEORGE Field. New 
Edition, enlarged, by Ellis A. David.s-on. Viiith Coloured Plates . 3/0 

Blementary decoration » 

As applied to Dwelling Houses,&c. By James W. Facey. Illustrated 2/0 

Practical House decoration. 

A Guide to the Art of Ornamental Painting, the Arrangement of Colours in 
Apartments, and the Principles of Decorative Design. By James W. Facev. 

2/6 

=.• The last two Works in One handsome Vol, half-hound, entilied " House 
Decoration, Elementary and Practical,"/ we 5/0 

Portland Cement for Users. 

By Henrv Faija, A.M.Inst.C.E. 1 bird Edition, Corrected . . 2/0 

ILimes, Cements, Mortars, Concretes, Mastics, Plas¬ 
tering, &c. 

By G. R. Burnell C.E. Fifteenth Edition.1/6 
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LiR.ao''i*v ai-sd Stoiie-C«tt‘ing. ' ■ . . 

‘■J'l, “principles of .Masonic Proiection and their appilcatior, to Construction, 
r.y Edv,'.\ed Dobsok, M.K.i.C..A.. • k.S ^ 

Ar-clies. Piers, Buttresses, Scc.i ^ ^ 

Fvnennientr.l E-^ays on the Principles of ConstrucLlon. By 

" ‘ . 1/s ■ 

n-aa.ntifcies and Measurements, c« . 

In Bi-icklaver.s'. Masons’, Piastcrevs', Plum’ners’, Paintccs’, Paperhangers , 
Gilders', S'r.iiths', Carpenters' and Joiners'M'ork. By A. C. Beaton I /S 

The Goninlcte Iffeasurer: ' _ 

.netting forth the Mc-asnreineat of Boards, Glass. Tmiher and .Stone. E;.' P... 
IIOKTON. SlA'Ul Edition , . ■ . • ..... . - -4/0 

Hiigiit; ^ ^ ^ ^ ^ 'o, ^ ! r f". 1 f 

“V 'r s'''""'' a! ' 1 V J idn Ihn " s "' ' 0 

Hints to YouJig iirohiteots. 

By GinoKGE VtTGilTv.'icK-, .'rrchit-ect. SixUl Edition, revised and enlarged 
by G. HfSKissoN GoiLL.vu.ME, .Arc'nitect.3/6 

.Urohiteoi-ar®—Orders; ^ ^ 

'i'Jje Orders and their .'E-sthetic Prir.cinies. By IV. di, Leeds, liiostrated. 

I /6 

Hrciiitectur®—Sti'ies; . , 

'J’he History and Djsscripsion of t’ne Sfyles of .-’■.rchitecture of A'aiioii.s 
Countries, from the jsariie.st to tiie .Present Period. iS- T. TAt-tirtT ly.'kv, 

F.R.,5.E.A. flhtstrated ..2/0 

O.gDEKS AND Styles ,df AitcstiTECTUKE, in Ctu- I'oi., 3/6- 

Ilr-cilitectlire—Besign; ^ 

evmi4d!ifc?inAhe 4 the tjAmk*.and Gothic s'svchitecSs. By FirY. 

"idoDKRN .v!:cHi-n;cruKE, 6/0- 

Pei'spectiiTS Vor Begirniers. - 

BHdEOKGE'Pt NH, •. A ""‘•""■’gig 

Ct E{S j OtlelH /° at ~ “l 

Glass Staiiiiii.g, a.nfi the Art of I'cJrAing rr. Glass. 

From the (lerman of Dr. Gi.-:8si''.s’ r o.nd Jaaiakcel Or if.i l-lUT-.rc.KXiG. With 
fin .r^ppendix on The Art OF lANAMHLLiKG . - - . • . 2/S 

re i-x - i 

Grsoian Hrohiteoture. _ ^ . .. ' 

Rke aS’jAoVcss'of thhuVin'Crei'^i’ By thVjLrKL of AaEKDrirA,' 1 /Q 

7-,/6 ^''Y,^’frTrcmrEl-TVRi\'’'rr6ir^ to. ,.s, , , I. Co 
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INDUSTRIAL AND USEFUL ARTS. 

Cements, Pastes, Glues, and Gums. 

A Practical Guitle to th<j Manufacture and Applicati^ i*f vanous 

Clocks^ and and Bells, 

A Rudimentary Treatise on. Dy Sir EoMUND Beckett, Q.C. (Lord 
GKiMTHonrE). Seventh Edition.4/6 

The Goldsmith’s Handbook. 

Containing full Astructions in the Art of Alloying, Melting, Reducing, 

&c., Ac. By George E. GeE. Fifth Edition.3/0 

The Silversmith’s Handbook, 

On the same plan as the Goldsmith's Handbook. By Georoe E. Gee. 

Tliii-d Edition.3/0 

The two IVorhs, in One handsome Vol , kai/^bouud, 7/0* 

The Mall-Marking of Jewellery. 

Kingdom; with the Stamps and Laws relating to the Standards and Hall- 
Marks at the various Assay Offices. B>^Cieor«b £. Gee , . 3/0 

French Polishing and Enamelling. 

A Practical Work of Instruction^ indudin" numerous Recipes for making 
lol.shcs, ^arnlbhes, Glaze Lacquers, kcMsers, Jutmead^ 

Practical Organ Building. 

(j By \V. E. iJicKso.N, M.A. Second Edition, Revised, with Additions 2/6 

Goach-Building: 

APvacticalTreati.se. By James W. Burgess. With 57 Illustrations 2/6 

The Brass Founder’s Manual: 

In.structions for Modelling, Pattern Making, Moulding, Turning, Ac. By 
W. Graham .2/0 

The Sheet-Metal Worker’s Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, Ac., with 
46 Diagrams. By W. J. E. Crane. Third Edition, revised . .1/6 

Se-kving Machinery: 

Its Construction, History, &c. With full Technical Directions for Adjust- 
ins, &c. By J. W. UlitiUHAKT, C.E.2/0 

Gas Fitting: 

A Pr,Tctic.al Handlxiok. By John Black. New Edition . . 2/6 

Construction of Door Locks. 

From the Papers of A. C. Hobbs. Edited by C. Tomlinson, F.R.S. 2/6 

The Model Locomotive Mnginedr, Fireman, and 
Engine-Boy. , 

Ci'mprising an Hi.'iorical Notice of the Pioneer Locomotive Engines and * 
their Inventors. By Michael Reynolds .3/6 

The Art of Letter Painting made Easy. 

By J. G. Bauenoch. With 12 full-page Engraving.s of Example.s . 1/6 

The Art of Boot and Shoemaking. 

Including Measurement, Last-fitting, Cutting-out, Closing and M «king. By 
John Bedford Leno. With numerous Illustrations. Fourth Edition 2/0 

Mechanical Dentistry: 

A Practical Treatise on the Construction of the Various Kinds of Artificial 
Dentures. By Charles Hunter. Fourth Edition . . . 3/0 

Wood Engraving: 

A Practical and Easy Introduction to the Art. By W. N. Brown .» 1 /6 

iLaundry Management. 

A Handbook for Use in Private and Public Laundries. By the Editor of 
“The Laundry Journal.".2/0 
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^{CULTURE, GARDEN IMG, ETC. 

E 5 s„aH,d Bmbankijig: . ^ 

iBiciicra Treatise. J!v I'rof. John Scott. With 6S liliislraiiora; ‘l/e 


' ■ A Kracticai^ Tre.tti 


Pond.s, 


ITr.rtr. S’e.ijass, asid ■'Gates: 

A Praclica! Tr-eatise on the koau.s, Tfatnway 
Farm; the Priricioles of Eneiosures; .inU the 
Gates, and Stiles. By Prof, John Scott, Vv'k 

}?aTJnA Bsiildiiigs : 

A Praclicai Treatise on the Buildings nece.s.'tary 
the \ r->n, net nit r t i i i n 


Easii and i\'£a.oI-.ir 

1 tT - .-1 r p aC 

Management. d:c. By Prof. John S< 


<i Waterways of ihf; 


er and I\?achjnes used in the Thresrdng- 


:k; Contract Work 


iB.fpioiaitural Stii’Yeying; _ . , . 

A 'J'reatise on Lanti Snr-reying, T.eveiiing, and Setting-out; v.uth Direcuon.s 
for Valuing E.states. By Prof. J. ScOT l'. hVith 62 Uiustratioito . 11 Q 

Fapgi Si'igmeari'ig.' ■ / 

Kyi Proicssor John Scott. Comprising tire ahove-Seven oiuines in Oiie, 
1,150 pages, and over 00-0 Ilhastratlons, Half-hound , . . fJc/O 

C’ptldJies of Farm rdaiiageraent. ^ 

Treating of the General Work of t)ie Fai 

Labour, Sic. By K. Scott Bukn . . . - . . . . (Ure-r 

C-liKoJj.B.es of tiarided Bstates 55a,na.g'eiiJ-en.t. 

Treating of the V.avieties of Lands, hfethods of Farming, Setting-out of 
Farms, RoaiS Fences, Gates, Drainage, Ore. By R. ScOTT Born . 2/6 

*A The eilwvc T-iuo Vols. in One. handsomely kalf-botmd, pries. S/0 

geils. SiaiiMres, and' Crops, 

'(Vol. 1. Outlines of .Modern F^.yRHiNG.'i By R. Scott Burn . 270 

TsEmiiig and Farming Soonomy. , . . . 

(Vol II. Outlines of .Modekn F.lkming.) By K. Scott Busk 3/0 

Stook: Oattls. Sheen, and Worses. ■ - 

(Vol. in. Outlines oV h-iooERN F.-.r.ming.) By R. Scott Busk 276 

Lip.’ry. Pigs, and Povilury, 




Bv Ik. Scott Burn 2:/0 
and Bec/ainntien 


I.TtiliEaticiv of Sewage, Irrigaiti 
of YiTaste Paiid. 

,{Vol. Outlines of Modern F-lehing.) By R. Scott Bus 

Outlines o-f Modern Farnimg. _ . ' , 
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Book-kaepirag for Farmers and Bstate Owners. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
classes of Farms. By J. M. Woodman. Third Edition, (evised . 2/6 

Beady Bechoner for the Admeasurement of Band. 

By A. Arman. Itourth Edition, revised and extended by C. Norris 2/0 

Sfliller'a, Corn fflarchant’s, and Farmer's Ready 
Reokonfir. 


Second Edition, revised, with a Price List of Modern Flour MillMachinery, 
by W. S. Hutton, C.E. 2/0 

The Hay and Straw Measurer. 

New Tables for the Use of Auctioneers, Valuers. Farmers, Hay and Stravr 
Dealers, &c. By John Steele .2/0 

Meat Production. 

A Manual for Producers. Distributortl and Consumers of Butchers' Meat. 
By John Ewart . . ^.. . . 2/6 

Sheep: 

The History, Structure, Economy, and Diseases of. By W. C. Spooner, 
M.R.V.S. Fifth Edition, with fine Engravings.3/6 

Market and Kitchen Gardening. 

By C. W. Shaw, late Editor of “ Gardening Illustrated " . . . 3/0 

Kitchen Gardening Made Rasy. 

Ac^wlfh direc“o”sTr*t^nagement"firthe year round.'By“ George m!V. 
Glenny. Illustrated.1/6 


Cottage Gardening: 

Or Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday. 

, 1/6 

Garden Receipts. 

Edited by Charles W. Quin . . ^.1/6 

Fruit Trees, 

The Scientific and Profitable Culture of. From the French of M. I7b 
Brbuil. Fjfth Edition, carefully Revised by George Glenny. With 
187 Woodcuts.3/6 

The Tree Planter and Plant Propagator: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, 
Houses, Pits. &c. By Samuel Wood .2/0 

The Tree Pruner: 

A Practical Manual on the Pruning of Fruit Trees. Shrubs, Climbers, and 
Flowering Plants. With numerous Illustrations. By Samuel Wood 1 /6 
Tht above Tm> Vole, in One, handsomely half-bound, price 3/6 

The Art of Grafting and Budding. 

By Charles Baltet. With Illustrations . 


2/6 












IX'CKWOOD &■ bON'S CAf/tLOGUli. 


lUJlTfi/: ASf-'ilK;. 




I'I''? !NACiE. 


TiMp PP'OPPECTOR’S HANOBOOK. 

Guide for the Pros|)cclor and Tvavdler in search of Metal-Beanng or other 
Valuable Minerals, by J. \\h ANDEabo.J, M.A. (Canib.), I .Iv.G 
nf “ Fiii and New Caledonia." Itiglsth bdmon, thoroughly .1 
much Enlarged. Small crorvn 8vo, cloth, SfS 1 or. leather,^piche 
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NOTES AND FORMUL/S FOR MINING STUDENTS. 

By Tohn Herman Merivale, M.A., ],ate Professor of Mining iri the Durham _ 
College of Science, N ewca.stle-tipon-^Tvne. ^ Fourth Edition, Kcs ised and 


Enlarged^ By h'I F. Bulmak, A.M.In.st.C.E. Small 


[Just Published. *2/6 

“ The riuthor haft doui; Ih.i A\ork in s crcdUnl.k, 

THE MINER’S HANDBOOK. 

A Handy Book of Reference on the .suhiects of Mineral Depo.sihs, Mining 
Operations. Ore Dressing, &c. For the Dse of Stialenl,- aim other.s tntcicstc.. 
in Mining Matters. By John Milne, I-.R.S., J rotessoi of Mining mJM 

Imperial University of japan. Revtsea Eduioil, Fc.ap. evo, leaihe, 

POrKET=BOOK FOR W.1NERS AND JHETALLURGiSTS. 

Comprising Rules, Foriiuilre, Tables, and Dotes for Use in Field and Ofiice 
Work, By F. Danvers Power, F.G.S., M.E. becond Eoition. Cuiremed.■ 
Fcap. 8vo, leather. ^ I fi I , i Ttn 'r e^sW 

iimmigst English-speaking prospectors and mining engmeors. —aa.i loa, wig. 

FIELD TESTU^JQ FOR GOLD ATsD SILVER. 

1 Manual for Prospeclors and Py V-'. I.L iMinikiTT, 


M.'N.E. 1 


, A.R.8. 
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MA THEM A TICS, ARITH MET IC, ETC. 

jDescripti’sre Geomeipy, 

An Fioincrann’ 'J'reati'^ic on ; with a 1'hcory‘of Shadows arid of Perspcciivc, 
Ur i n 1 f C M 1 h 1 a J | 

of the pL-incip)t!S and Tractsce of Tsonieirioal Ih ojecuon. By J • 5 . !lt£A i hi-.k. 


Pra,ctica.l Piaiie^ Geometry: . . 

With 215 Woodcuts . . ' - 

.Srialytical Geometrj!- aAid Ccnic Ceciic 

A }v\Klimentary IrcatL^e on. ^ V.y jAMl-.n J-iAOa- 

JjjBoMd ('Pise ECc-itiSiits of}. 

With many Addiuona! Propositions anti iLxplanalo 


Buclicl. Tile tl.'st Three jJookf, lly 
Jj-ilolict. l!ook.s 4, 5, 6, II, 13 . I.y I 

PI & .B.C ’Ti-.i o'e jup.,.;, etry, 

The lilcments of. By Jame.s Hak.N' 


».'■ Oi-r.'Ult-'- TheElfsncnhofPlanr. TrSyjnom-tTyin 0 

.Differential 'Caiotiliis, 

Elements of the. By W. S. B. Vvooi. house, F.R.A. 

Iiitetfi’a! CalotilHS. 

■ By Homek5H/,.m Cox, B.A. 

.Ekiffebra, 

’ Tl.e Elements of. By Jasies HAmtors, .ABA. WiT 
M)scf'l]ar5K0U-'i Invcstign.tions, and a Collection of Pro 

A, ICsy and £!o,mp?AiiMi to tba Abokre. 

By j.lc °. V f 

Coirmiercial Book-kee-aijig'. 

With Comnterci.nl Phtyses amd^ Forms in Enclish 

.S-ijitlimetic, y , . < 

■ ‘ kV l\ndirnen(.ary 1 rean.'ie on. \vn.a fud .fCNplanai: 

in Pelfast College, '/hirteentli EdiLicn 

■ .a iilsy tO' the .icboB-e. 

ByJ. R.YOU-HG ... 

Arithmetic, 

Applied to Questions of Interest, Annuities. Life / 
faciiif.aTed. By W’. Hii-scLY .... 

. iis'Stlimstic. 

Riidimcntarv, for the Use of Schools and Sclf-Ii 
Hadoo.v, Ivj.A. Revi.sed byAUKAHAM Ahmaj.' 
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Mathematioal Instruments: 

'I heir Constrxiction, Adjustment, Testing, and Use concisely Explained. 
By J. F, Heathkk, H.A., of the Royal Military Academy, Woolwich. 
Fourteenth Edition, Revised, wiih Additions, by A^ T. Walmisi.kv, 
M.I.CE. Oiiginal Etfllion, in 1 vol., Illuslraied .... 2/0 

**• /« ordering ike abai>e^ he careful io say Original Editionf or stive the 
nu}7il>er in the St^cs (32), to distinguish it from the Enlarged Edition in 
3 vols. {as foUoivs )— 

Orawing and Measuring Instruments. 

ing, and in the Construction, Copying, and Measurement of Maps and 
Plan';. !1. Instruments used for the purposes of Accurate Measurement, 
and for Arithmetical Computations. By J. F. Heathkk, M.A. . 1/S 


Optical Instruments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for 
producing copies of Maps and Pians by Photography. By J. F. Heather, 
M.A. Illustrated.1/6 

Sur-ffeying and Astronomical Instruments. 

Including—I. Instrutneni-s used for determining the Geometrical Fentures 
of a portion of Ground. II. Instnunents employed in A.stronomical Ob¬ 
servations. ByJ. F. Heather, M.A. Illustrated. . . .1/6 

* f The aboz'e three volumes form an enlargement of the Author's original 7vork, 
^^Mathematical Instruments^" price 2/0* {Described at top of page.) 

Mathematical Instruments: 

0 Their Construction, Adjustment, Testing and Use. Comprising Drawing, 
Mea.suring, Optical, Surveying, and Astronomical Ins'ruments. By J. F. 
Heather, M.A. Enlarged Edition, for the most part entirely re-written. 
The Three Parts as above, in One thick Volume.4/6 


The Slide Kule, and How to Use It. 

Containing full, easy, and simple Instructions to perform all Business Cal- 
‘ ■■ Tipled rapidity and accuracy. By Chari.es Hoare, 

•lie, in tuck of cover. Seventh Edition . 


C.E. With a Slide Rul 


liOgarithms. 

With .Mathematical Tables for Trigonometrical, Astronomical, and Nautical 
Calculations. By Henry Law, C.E. Revised Edition . . . 3/0 

Gompouiad Interest and .Annuities (Theory of). 

With Tables of Logarithms for the more Difficult (Computations of Interest, 
Discount, Annuities, &c., in all their Application.s .nnd Uses for Mercantile 
and State Purposes. By Feuor Thoma^, Paris. Fojrth Edition . 4/0 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations: to wliichri.s 
prefixed a Treatise on Log.arithiiis. By H. I. aw, G. K. with a 

Series of Tables fiir Navigation and Nautical Astronomy. By I'rofes.sor J. 
R. Young. New Edition.4/0 


Mathematics, 

As applied to the Con.slnictive Arts. By Fr.xncjs Camimn, C.E., Sir. 
Third Edition.3/0 


Astronomy. 

By the Tate Rev. Ropert Main, F.R.S. Third Edition, revised and cor- • 
reeled to the Present Time. By W. T. Lynn, F.R..-\.S. . . . 2/0 ' 


S^rAios Bynamios. 

The Principles and l^ractice of. Embracing also a cle»ar development of 
Hydrostatics, Hydrodynamics, and Central Forces. By J. Bakek, CE. > 
Fourth Edition.. >1/61 








300KS OF REFERENCE AND 

h/I ECELL/iNEOUS VOLUMES. 

a/iitl rTRRsS'!0!5i" for jrlatvrs 


ini' FoJiiTlaT-Iy ad. 


'1 Principal Schools of 


i^aiiuins; ou Ivory, Vei 

j; 'jf "i'< 


r 1 < I ''l\i 1 I t n 5/0 

"c ■’ 0 r I'fS 




Charles Cj-uld Spencer 
3iC'5?.sQ Majaagep. 

niahirjoi Garaeoiriy, &c. SvAn-Old Housert 

:tir,l of p.r'iestic I’^odic-iiae. 


ffilh mimerous Exampjles. By 

s Exercises and Lessons. 


’■ i/f 

0 Household 


Accident and Emer^cnc-' 


Third lidilion, carefully revised . . ; 

By Rev. Jamks. B/viitD ' 


The p-uiiCiyals of BJectrin 

By Alan A. Campbell Swinton. iM..iNST.C.E.. Ft 

Edition, Revised . . [/r/sr 

Tke Wdeotrlc Telegra^ph. ■ < 

' its Histor}/'and Progress. By R-Sabine, C.E., F.S.A,., &c. 

Handbook of Field Fortification. 

By Major W. W. Knollys, F.R.G.3. WitU 163 Woodcuts . . 3','0 

Logie, 

Pure and Applied. By S. H. Emmens. Third Edition . 

Itooke oil th.o Human UnderstPAidingt. 

Selections from. With Notes by b. H. Emmens 

The Oompandions Covlcnla-tor 

(f.niv.iiive Calculaiions). Or Easy and Concise Methods of PeiTorm\n§ the 
various Arithmetical Operations required'in Commercial and Business 
Transactions ; together with Useful Tables, &:c. By Daniel O'Gor.man. 
Twenty-seventh Edition, carefully revised by C. Nokkis , . 
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Measures, Weights, and Moneys of all Nations. 

With »n Analysis of the Christian, Hebrew, and Mahometan Calendars, 
lly \V. S. B. WooLHOUSK, F.R.A.S., F.S.S. Seventh Edition . 2/6 
Grammar of the English Tongue, , 

.'^j•ohen and Written. W fth an Introduction to the Study of Comparative 
I'iiilology. By Hyuf. Clakke, U.C. L. Fifth Edition. . . . V“ 

Dictionary of thc^Unglish language. 

As Sp.jkcn and Written. Containing above ioo,ooo Words. By 


CoVtf>leti V'iik //u’ (tRAMMAR, 5/6 

Composition and Punctuation, 

Familiarly Explained for those who have neglected the Study of Grammar. 
By Justin Brenaw. tSth Edition. .... * 


. .... _,_____jn the Genders of French 

O. L. Strai?ss, Ph.D.. 

English-French Dictionary. 

Comprising a large number of Terms used in Engineering, 


e Vol. 


English 


w'/V/r f/rt* Grammar, 4/6- 

French and English Phrase Book. 

0 Containing IntroUnctory Les.‘;ons, \vith Translations, Vocabularies of Words, 

•German Grammar. 

Adapted for English Sti dent.s, from Heyse's Theoretical and Practical 
Grammar, by Dr, G. L. Stkauss .... 

German Triglot Dictionary. 

By N. E. S. A. Hamilton. Part I. German-French-English. Part II, 
English-German-French. Part III. French-Gernian-EngUsh . . 3/0 


3/6 


complete i 


■ 3/0 


German Triglot Dictionary. 

(As above). Together with German Grammar, in One Volume . 5/0 

Italian Grammar. 

Arranged in Twenty Lessons, with Exercises. By Ai-FRED Elives. 1 /6 

Italian Triglot Dictionary, 

Wherein the Genders of all the Italian and French Nouns are carefully 
noted down. By Alfred Elwes. VoI. !.■* Italian-English-French. 2/6 

Italian Triglot Dictionary. 

By Alfred Elv.es. Vol. 11. English.French.ItaImn . . .2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. III. French-Italian.Engiish , , -2 6 

Italian Triglot Dictionary. 

(As above). In One Vol.7/6 

Spanish Grammar. 

In a Simple and Practical Form. With Exercises. By Alfred Elwes 1/6 

Spanish-EngUsh and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, 
&c., with the proper Accents and the Gender of every Noun. By.ALFRED 

Elwes.4/0 

Or Grammar, 6/0. 
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Poi’fciiffnese Gramiiiai’, ' . . ' 

ill a Simple .'Ip.d Practical Form. Widi Exercise's. By.Ai.FKED Ehves f/S 

Fortug'nese-Biiglisli and Bngiistt-Portuguese Bic- 
tiftiiary. . . 

Inrlu'ruig a large nuinber of Technical Terms used in Mining, Engineering.. 
F;c.. vritn trie proper .Accents and the Gender of every Noun. By Alfekd 
Emves. Third Edition, revised . • f • • - - . 5 , 1 G 

■A Or to/rA/& Grammas, 7 / 0 - 
.Hjiiiiial Physics, 

Handbook of. By DioNV-Suts La.kdker, D.C.B-. Mith 520 Illustvaiions. 
In One Vol. (732 pages), cloth hoard.s . . . . . . - T/S 
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MR. HUTTON’S PRACTICAL HANDBOOKS-r^n/t^W' 


STEAM BOILER CONSTRUCTION. 

A Practical Handbook for Engineers, Boiler-Makers, and Steam Users. 
Containing a large Collection of Rules and Data relating to Recent Practice 
in the Design, Construction, and Working of all Kinds of Stationary, Loco¬ 
motive, and Marine Steam-Boilers. By Walter S- Hutton, Civil and 
Mechanical Etigineei%Author of “ The Works’ Manager’s Handbook,” “The 
Practical Engineer’s Handbook,” &c. With upwards of 500 Illustrations. 
Third Edition, Revised and much Enlarged, medium 8vo, cloth . . 18/0 

This Work i$ issued in continuation of the Series of Handbooks written 
by the A uthor.viz. “TiA Works’ Manager’s Handbook" and “The Practical 
Engineer’s Handbook," which are so highly appreciated by engineers for the 
practical nature of their information; and is consequently written in the same style 



PRACTICAL MECHANICS’ WORKSHOP COMPANION. 



ENQSNEER’S AND MILLWRIGHT’S ASSISTANT. 

A Collection of U.seful Tables, Rules, and Data. By William Templ; 
Seventh Edition, with Additions. i8mo, cloth. 










I CROShy LOCKWOOD <&> SON’S CATALOGUE, 
THB'MfuCliANSCAL ENGINEER'S REFERENCE BOOK,, 

For Mnciii'ne and Boiler Con.sti^action. In Tv’o Parts. Part I. Oenerai. 
ENGJNFFUiN’G Data. Part IJ. Boij.ER CONSTRUCTION. With 51 jPlatCR und 
nmrt<-rmis llln.strations. By Nelson Foi.ey, M.i.N.A. Second Edition, 
Kevised throm;iiout and much Kuiarged. Folio, half-hound, not . ^3 Ss. 

?ART r.X'-MFASORr.S.—ClRCU^^•ET•’.ENC^:f? A . - - - —— ~ 

FOURTH POWERS.—SQUARE AND CUHIv ROOTS—S 
LOGARITHMS. — MHNSU RATION. — .^PECIFiC O 


TUBES—Rr.CIPRGCALS.— 

— ..... ... .-X... ... .......... ..- ■\VliIGHTS.—WORK AND 

.T —roMIUrSTtON. —KXPAN.SJON AND CONTRACTION.—EXPANSION OF 


v..,vo. ..--C FORCES.—GRAVIT. 

Computation of Resulting Forces.—Accumulated ■ 
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r MATERIALS.- 




TRANSMISSION OF POWER.—Fl.OW OF LIQUIDS.—1 
----- o.- STEAMSHIPS 

?s.— Screws, 
Miscellaneous matt— '' 

S, DiSCHARGF- AND SUC 

II.—Treating 


Oscillation.—Electricity.— 

.7 METAL.S.—5'RICTION.— 


construction. — CYLINDRICAL BOILER 


.EW PROPELLERS, AND COPPER PIPES. 

BOILERS. —Useful ’Ratios.—Notes on 

. HEI.I.S. — Circular Furnaces. — Flat 

w....... Girders.—SCREWS. — Hydraulic tesis. — Riveting. —Boiler. 

Setitng. Chimneys,and Mountings.—fuels, &c.—Examples of 33oelers and Speeds 
OF Stfamship.s.—Nominal AND Normal Horse power.—With DIAGRAMS for all 
Boiler Calculations and drawings of many Varieties of Boilers. 

his 

“ Mr. Foley is wel^l fitted to compi^-'-such .i^vork. . . TIi^^dia&TaniS 

pLd\tced a volume whidMvilUuKtoubtkity fulfil the desire of the author and become "mdisper.sable 

“We have carefully examined this work, and pronounce it a most excellent reference book 
for the use of marine engineers .”—of A^neyicau. Society o/Naval Engineers, 

COAL AND SPEED TABLES. ' ■ ■ 

A Pocket Book for Engineers and Steam Users. 

■ “ The Mechanical Engineer’s Reference Book.” 




Nelson Folf.v, Ruthor 
'ockeGsize,.cioth_. 3/6 


TEXT=BOOIC ON TUB STEAM ENGINE. 

With a Supplement on Gas Engines, and Part II. on Heat Engines. By 
T. M. Goodeve, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of “ The Principles of Mechanics,” “ The 
Elements of Mechanism,” &c. Fourteenth Edition. Crown 8vo, cloth . 6/0 

“ Professor Goodeve lias given us a treatise on the steam pgine which will b_earj:omparison 
with anything written by HuxleV or Maxwell, and we can award it no h.igher piaise."— 

‘‘ Mr. Goocleve’s text-book is a work of which every young engineer should possess Juinself. 

ON OAS ENGINES. 

With Appendix describing a Recent Engine with Tube Igniter. By T. M. 
Goodeve, M. A. Crown 8vo, cloth . ....... S/6 

“Like all Mr. Goodeve’s writings, the present is no exception in point of general e.xcellence. 
It is a valuable little volume."— Mechanical ll'Sld. . . 


FiTth Edhion. 


. 6/0 


employing steam power to possess themselves of the \<ox'n:'—Ryland's Iron Trade Ctrc7u’ar, 

THE MECHANICAL ENOINEER'S COMPANION _ ^ 

of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, &c.; Weights, Measures, and other Data. Also Prac- 
' tical Rules for Modern Engine Proportions. By R. Edwards, M.lnst.C.E. 
Fcap. 8vo, doth. {/ttsf. PuhlLheL 3/6 




is, in a sLiccinct^fonn.^a variety of information likely to be reqmred'by n 
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A HANDBOOK ON THE STEAM ENGINE. * 


Engine Makers, Mechanical Draughtsmen, Engineering Students, and users 
of Steam Power. By Herman Harder, C.E. Translated from the German 
with considerable additions and alterations, by H. H. P. Powles, A.M.I.C.E., 
M.I.M.E. Second Editiorv, Revised. With nearly i.iocA Illustrations. 
Crown Svo, cloth. 9/0 

Hiit;lLsh (Irp^^ofeces and woSshops.’^>^^/-tf«w(a« Patterji-maker.^ ^ ^ 






BOBLER AND FACTORY CHIMNEYS. 

Their Draught-Power and Stability. With a chapter on Lightning Conductors. 
By Robert Wilson, A.'I.C.E., Author of “ A Treatise on Steam Boilers,” &c. 
Crown Svo, cloth. 3/6 


BOILER MAKER’S READY RECKONER & ASSISTANT. 

With Examples of Practical Geometry and Ternplating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney, Edited by D. K. Clark, 
^ M.l.C.E. Third Edition, 480 pp., with 140 Illustrations. Fcap. 8vo . 710 


REFRIGERATING & ICE-MAKING MACHINERY. 

A Descriptive Treatise for the Use of Persons Employing Refrigerating 
and Ice-Making Installations, and others. By A. J. Wallis-Tayler, 
A.-M. Inst. C.E. Second Edition, Revised and Enlarged. With Illustrations. 
Crown 8 vo, cloth. [Just Published. 7/6 




faas. figures, and tabulated pbyMcs of refrigerating. It is one of tlie^est compilations on the 


TEA MACHINERY AND TEA FACTORIES. 

Taylkh, A.-M. Inst. C.E. W uh over 200 


By Wai.i.i'^s^ 
Mediulu Svo, cloth. 
/'rice, about 25 ,'O 


ENGINEERING ESTIMATES, COSTS, AND ACCOUNTS. 

A Guide to Commercial Engineering. With numerous examples of Estimates 
and Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 
Steam Boilers; and a Section on the Preparation of Costs Accounts. By 
A General Manager. Second Edition. 8vo, cloth. [Just Published. 12/0 


'* Wo accord the*work unqu^fie/praise. The information is given in a plain, bt 
0(H»y^luESofcoiiuncrd^ongin«5ring.‘'—iVw/wMiVa/ tVorid. 
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AUnjAlYOR Yl'?RE=ROPE TRAMWAYS. 

Their By A J.Walijs-Tayler. A.M.Inst.C.E. 

Vriih bt liliistrntions. Croveii 3vo, doth. ' \Jm,t Published. T/6 


MOTOR CARS OR POVVER=CARR!AGES FOR COMMON 

ROADS. 

By A. J. A^^AI,L1.S-TAYI.EK, A.ssoc. j\Ienil). lush d.E., .Author of “Jlodern 
Cycles, ti-ic. 212 pp.. wild 70 liiustratiojis. Li'o\vn ovq. cluth . . 

PLATING AND BOILER /vXAKING* 

A Practical iiaiKlbook for Workshop Operations. Fa’ Josei'H G. Horkkr, 
33opp.^with^5^^^Il!^ Crown TiB 

handhnok o;] suV'lect winch lias noi h.Uhesto ix-ceu-cd Vimcii rutcatiun from tliose qualuifid ro deal 

PATTERN MAKING. 

A Practical Treatise, embracing the INiain Types of Engineering ConstrucClon. 
and includina: Gearing, both Hand and blachine-made. Engi.ne Work, vSbeaves 
and Pulleys, Pipes and Columns, Screws, hiachine Parts, Pumps and Cocks, 
the JJoulding of Patterns in Loam and Greensand, &c.. together with the . 
methods of estimating the weight of Castings ; with an Append!.': of Tables tor 

Workshop Peference; Ly Jo.seph G. Hornkr, A.Iu. I.M.K. Se . 

Enlarged. With 450 Illustralions. Crown b\ 


Second Edition, 










A.M J.IvLE. becond edition. Revised, with Auditions. ^ 


TOOTHED GEARING. ' ' 

A Practical Handbook for Oi'iices and WorkshoDS. By Joserh Hoknek, 
■ A.MJ.M.E. With 1S4 lilustraUons.^ Crown^Svo. doth ^ . 6iO 


FIRES, FIR,E=ENQ1NES. AND FIRE BRIGADES. 

V/ith a History of Five'Engines, their Construction, Qse, a.nd hlanage- 
; Foreign Fire Systems; Hints on Fire-Brigades, &c. By Otarles 









MECHANICAL ENGINEERING, 


STONE-WORKING MACHINERY. 



TABLES AND MEMOR. 









S atOSBi^ l.OCKWOOD & SON'S CATALOGt 
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THE PORTABLE ENGINE. 



IRON AND STEEL. 
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THE LOCOMOTIVE ENGINE. 

I i.c Amo})ioa:jnphy of an Old Locomotive Ei»?ine. By RobekV Weathi k- 
lu KN. M.I.M.l-.. W jTIi lllu^LralIons•and Portraii.s of George and Robert 
S I'Ki KKNSiiM. Lrown 8vo. cloth. Xfusthuhlishcd. AV/2'0 


™E LOCOMOTaVE ENGINE AND ITS DEVELOPMENT. 

A Popular Treatise ^on the Gradual Improvements made in Railway Engines 
between iSoj and ^SgO. By Gi-ement E. Stretton, C.E.^ Fifth EdiUo^ 


ON, G.L. 1-iltft Jidition, 
. [Just Published. S/6 




I. L. B. Ik S.^C. R. Ninth Edition. Including a 


TOE MODEL LOCOMOTIVE ENGINEER. 

i Fireman, ana Engine-Boy. Comprising a Historical Notice of the Pioneer 
Edition, with Revised Appendix. Crown 8vo, dotk I/«si 4/6 


CONTINUOUS RAILWAY BRAKES. 

A Practical Treatise on the several Systems in U.se in the United Kingdom : 
their Construction and Performance. With copious Illustrations and numerous 
Tables. By Michael Reynolds. 8vo, cloth ^ .... . 9|0 

STATIONARY ENGINE DRIVING. 

A Practical Manual for Engineers in Change of Stationary Engines. By 
Michael Reynolds. Fifth Edition. Crown 8vo, cloth . . . 4/6 


ENGINE-DRIVING LIFE. 

Drivers. By Michael Reynolds. Third Edition. Crown 8vo, cloth . 1/6 


THE ENQINEMAN'S POCKET COMPANION, 

And Practical Educator for Enginemen, Boiler Attendants, and Mechanics 
By Michael Reynolds. With 45 Illustrations and numerous Diagrams. 
Third Edition, Revised. Royal iSino, strongly bound for,pocket w.— 
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THE WATER SUPPLY OF CITIES AND TOWNS, 

F.y William Humder* A. M. Inst. C.E., and M. Inst. M.E., Author of “Cast 
and Wrought Iron Bridge Construction,” &c., &c. Illustrated with 50 Double 
IMaifS, I Single Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, 
and containing 400 pp. of Text. Imp. 410, elegantly and substantially 
balf-bound in morocco.Wf/ £6 6s. 


List of Contents. 



RURAL WATER SUPPLY. ^ 

A Practical Handbook on the Supply of Water and Construction of Water- 
'■r sn&pll Country District^. By Allan Gkeenwell, A.M.I.C.E., 
r. CuKRY, A.M.I.C.E., F.G.S. With Illustrations. Second Edition, 
Crown 8vo, cloth. [Just Fubltsked. 6/0 


and W. 1 


HYDRAULIC POWER ENGINEERINO. 

A Practical Manual on the Concentration and dransmission of Power by 
Hydraulic Machinery. By G. Ckovuon Marks, A.M. Inst. C.E, With 
nearly 200 Illustrations. Svo, cloth. [ !ust PulUish^d. Nct^lO 



HYDRAULIC TABLES, CO.EFFlCIENTS,°& FORMUL/E. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formula, Tables, and General Information on Rain-fall, 
Catchment-Basin.s, Drainage, Sewerage, Water Supply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I.A. Third Edition,, 
revised, with additions. Numerous Illustrations. Crown Svo, cloth , 14/0 

HYDRAULIC MANUAL. 


Consisting of Working Tables and Explanatory Text. Intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lmvis D’.A. Jackson, 
Author of “Aid to Survey Practice,” “Modern Metrology,” &c. Fourth 
Edition, Enlarged. Large crown Svo, cloth. 16/0 


WATER ENGINEERING. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa¬ 
tion of Water for the Supply of Towns, for Mill Power, and for other Purposes. 
By C. Slagg, a. M. Inst. C.E. Second Edition. Crown 8vo, cloth . 7/6 
power, the work " , 
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ENQllNEER’S & MINING SURVEYOR’S FIELD JBOOK. 

Consisting of a Series of Tables, with Rules, Explanations ofiSystems,^ and 
use of Theodolite for*Traverse Survlying and plotting the work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling with the 
Theodolite, Casting-out and Reducing Levels to I^ati^, and^ Plo^tii^ Sectio^ 

AnglM“and'^LuMerwU^‘Ri|'^^^ Left-hand Readings ofathe Instrument; 
Setting-out Curves without Theodolite on the System of Tangential Angles by 
Sets of Tangents and Offsets ; and Earthwork Tables to 8o feet deep, calcu¬ 
lated for every 6 hashes in depth. By W. Davis Haskoll, C.E. With 
numerous Woodcuts. Fourth Edition, Enlarged. Crown 8vo, cloth . 1 2/0 

prepared with the accuracy and fulness of Chose given in this News. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals, 
Rivers, Towns’ Water Supplies; Docks and Harbours. With Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C.E. Second 
Edition, Revised, with Additions. Large crown 8vo, cloth . . . 9/0 

PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing its Application to Purposes of Railway and Civil Engineering in 
p the Construction of Roads; with Mr. Telford’s Rules for the same. By 
Frederick W. Simms, F.G.S., M. Inst. C.E. Eighth Edition, with the 
addition of Law’s Practical Examples for Setting-out Railway Curves, and 
Trautwine’s Field Practice of Laying-out Circular Curves. With 7 Plates 

and numerous Woodcuts, 8vo, cloth.S/6 

Trautwine on Curves may be had separate ^ . . ^^ . ^^ 5/0 

AN OUTLINE OF TUB METHOD OF CONDUCTING 

A TRiaONOMBTRICAL 5URVEY. 

For the Formation of Geographical and Topographical Maps and Plans, Mili¬ 
tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formulae, 
and Tables. By Lieut.-General Frome, R.E. Fourth Edition, Revised and 
partly Re-written by Major-General Sir Charles Warren, G.C.M.G., R.E. 
With 19 Plates and 115 Woodcuts,^ royal 8vo, cloth . ^ -^ 16(0 

TABLES OF TANGENTIAL ANGLES AND MULTIPLES 

FOR 5ETTINQ-OUT CURVES. 

From 5 to 200 Radius. By A. Beazeley, M. Inst. C.E. 6ih Edition, 
Revised. With an Appendix on the use of the Tables for Measuring up 
Curves. Printed on 50 Cards, and sold in a cloth box, waistcoat-pocket size. 

[Jiest Published, 3/6 

taWe is printed on a c,-^, ^hich, placed on Jhe^theodolUe, leave^theJiands free 

HANDY GENERAL EARTH=WORK TABLES. . 

Giving the Contents in Cubic Yards of Centre and Slopes of Cuttings and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with either 
66 feet Chain or too feet Chain. By J. H. Watson Buck, M. Inst. C.E. 
On a Sheet mounted in doth case. [Just PublUhed 3/& 











)-4 CNOSpY LOCKWOOD &- SON'S CATALOGUE. 

earthwork tables. 

Showii'is ihe Contents in Cubic Ynrds of Embanktnents, Cuttings, &c., of 
Heights or Depliis tip to an average of Bo feet. By Jo.SEPH Broadbest, C.E., 
and Frakcis Cakimn^ Crown 8vo, clcuh^ ^ . . . . . SiO 

A MANUAL ON EARTHWORE<:. 

Bv Alex. T. S. Graham, C.E. With.namerous Diagrams. Second Edition. 
iSmo, cloth .2/6 

THE CONSTRUCTION OP LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. PI. ^Vatson' Buck, JvI. Inst. C.E., 
Resident Engineer, L. and N. W. R. With Folding Plates, 8vo, cloth I 2/0 

tions for ordering the stone, and tlie construction of the templat^, 

: CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise on), incinding Iron Foundations, in 
Three Paris.—I’hcoreiicai, Practical, and Descriptive. By Vv illtam Humber, 
A M Inst. C.E., and M. In?(. IvI.E. Third Edition, revised and^much im- 
with TT5 Double Plates(co of which now first appear in this edition), 
Additions to the Text. In 2 vols., iniiX-' 4to, half-bound in 
_ - 5^6^163. 60, 



ESSAY ON OBLIQUE BRIDGES 

(Practical and Theoretical). "With 13 large Plates. 


Watson BuCN, ii’.l'C.E." 'Fourl'hEdItiondrevisedliy hisSon, j! h! ^VATSON 
Buck. hi.I.C.E. : and .with the addition of Description to Di.agrams for 
Facilitating the Construction of Oblique Bridges, bvW. H. Barlow, M.I.C.E. 
Royai^Svo, cloth ............. 12/0 






THE CONSTRUCTION OF OBLIQUE ARCHES 

(.A Practical Treatise oiv). By John Hart. Tlnn.l Ediiion, with P.lates. 
Imperial Svo, cloth.. S/O 

‘GRAPIilC AND ANALYTIC * STATICSU 

In their Practical Application to the Treatment of Sires-ses in P.oofs, Solid 
Girders, Lattice, Bowstring, and Suspension l>ridt:e.s. Br.aceil Iron Arches and 

Diagrams and Plates to Scale. With numerous .Irb-campies, many taken from 
^vJcftntT Structures- Specially airaneed for Class-wt-rk in Colleges and 
^ ^ loth . 16/0 


'■.'-■eU-selected eirainples. It is"an excellent text-book for I'hc practical drau;;i\tbnian."---U/j«i.r;f??;. 

WEIGHTS OF WROUGHT IRON. 6* STEEL GIRDERS. 

Iron and Steel Girders, fbc., for Ar! lament aw an«i otlier'kslimates, liv 
J. H. Watson Buct;, M. Inst. C.E. On a Sheet. 2 ''S 
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PRACTBCAL qpOMETRY. 

For the Archit&l, E 

and Application of . 

E. W. Tarn, M.A., Architect. 8vo, cloth 


THE GEOMETRY OF fcOMPASSES. 

Or, Problems Resolved by the mere Description of Circles and the Use of 
Coloured Diagrams’^nd Symbols. By Oliver Bvrne. Coloured Plates. 
Crown 8vo, cloth. 3/6 

HANDY BOOK ifOR THE CALCULATION OF STRAINS 

In Girders and Similar Structures and their Strength. Consisting of Formul® 
and Corresponding Diagrams, with numerous details for Practical Applica¬ 
tion, &o. By William Humber, A. M. Inst. C.E., &c. Fifth Edition, 
Crown 8vo, with nearly loo Woodcuts and 3 Plates, cloth . . . 7/6 






TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses, Breaking 
Weights, Safe Loads, Scantlings, and Derails of Construction. With Complete 
Working Drawings, By William Griffiths, Surveyor. 8vo, cloth. ^ 4/6 

THE STRAINS ON STRUCTURES OF IRONWORK. 

f With Practical Remarks on Iron Construction. By F. W. Sheilds, M.I.C.E. 
8VO, doth. 6/0 

A TREATISE ON THE STRENGTH OF MATERIALS. 

With Rules for Application in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Peter Bari.ow, F.R.S. A new Edition, revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added, Experiments by Hodgkinson, Fairbairk, and Kirkaldy; and 
Formulae for calculating Girders, &c. Arranged and Edited by Wm. Humber, 
A. M. Inst. C.E.^ 8vo, cloth ^ ^ j 

STRENGTH OP CAST IRON AND OTI^ER METALS. 

mental Researches. 8vo, cloth . . *. 12/0 

SAFE RAILWAY WORKkWG. 

A Treatise on Railway .Occidents, their Cause and Prevention ; with a De¬ 
scription of Modern Appliances and Systems. By Clement E. Strktton, 
C.E., Vice-President and Consulting Engineer, Amalgamated .Society of 
Railway Servants. With Illustrations and Coloured Plates. Third Edition, 
Enlarged. Crown 8vo, cloth. 3/6 

EXPANSION OF STRUCTURES BY HEAT, 

By John Khily, C.E., late of the Indian Public Works Department. Crown 
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MARINE ENGINEERING, SHIPBUILDING. 
NAVIGATION, &c. 


POCKKT-BOOK uf Formufa;. Rules, and Tables, ai 

^^ur\•cvor^ Handy Book of Reference. By Clement Mackrow. Ivi.i.in.a. 
ht-Aeiuh lidition. 700 With ■icx> Illustrations.' Fcap,, leather . . 1 2/6 



The prufessionarshipbuiider has now, ii- 

^ _ ” There is doubt that a pockenbook ^ ^ ^ ^ ^_ 

VVANNAN'S MARINE ENQINEER’5 QU?DE 

To Board of Trade Examinations for Certificates of Competem 
all Latest Questions to Date, with Simple, flear, and Cor 
Elementary and Verbal Questions and Answers; complete S 
With Statements completed. By A. p. Wannan. C-E.. and E. 

M.I.M.E. Illustrated with numerous Engravings- Crown bvo. 370 pages, 
cloth. l/us^ Published, 8/6 


Containing 
;t Solutions ; 
of Drawings 




WANNAN’S MARINE ENQINEER’S POCKET-BOOK. 

Containing the Latest Board of Trade Rules and Data for Marine Engineers. 
^ C. Wannan, Second Edition, carefully Revised. Square i8mo, with 
V i 1 .\Juit Published. 6/0 




MARINE ENGINES AND STEAM VESSELS. 

A Treatise on. By Robert Murray, C.E, Eighth Edition, thoronghly 

-.-J-Ul- l.. .u. j GeORCE 

r. Cloth. 4/q 
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ELECTRIC SniP^LIGHTINQ. 



MARINE ENGINEER'S POCKET-BOOK. 

Consisting of useful Tables and Formula. By Frank Proctor, A.I.N.A. 
Third Edition. Royal 321110, leather, gilt edges, with strap . . . 4/0 



PRACTICAL NAVIGATION. 

Consisting of The Sailor’s Sea-Book, by Tames Greenwood and ^V. H. 
Rosser; together with the exquisite iSIathernatical and Nautical Tables for 
the Worlcing of the Problems, by Henry Law, C.E., and Professor J. R. 
Young. Illustrated. lamo, strongly half-bound. 7/0 

MARINE ENGINEER’5 DRAWING-BOOK. 

Adapted to the Requirements of the Board of Trade Examinations. By John 
Lockie, C.E. With 22 Plates, Drawn to Scale. Royal Svo, cloth . S/6 


TliE ART AND SCIENCE OF SAILMAKINQ. 



CHAIN CABLES AND CHAINS. 
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MINING»AND METALLURGY,' 


COLLIERY WORKING AND MANAGEMENT. > 



MACHINERY FOR METALLIFEROUS MINES. 



METALLIFEROUS MINERALS AND MINING. 



EARTHY AND OTHER MINERALS AND MINING, 

By D. C. Davies, F.G.S., Author of “ Metalliferous Minerals," &c. Third 
Edition, Revised and Enlarged by his Son, E. Henkv Davies, M E., F.G.S. 
With about too IUu.strations. Crown 8vo, cloth. 1 2/3 









MINING AND METALLURGY. • 

THE COLLIERY MANAGER’S HANDBOOK. , • 

A Comprth.:nsive Treilise on the Dnying-out and Working of Collieries, 
lA Milled as a Book of Reference for Colliery Managers, and for the Use of Coal 
IMI-iiiig .Students preparing for First-class Certificates. By Caleb PameLV, 
JMunjia t-niiineer and bun evor: Member of the North of England Institute of 
M iniri j and Mechanical Engineers : and Member of the South Wales Institute 
.. With^oo Plaiis. Diagrar" — ‘ --w...-iii....A--a:..„A 


I and Enlarged, medmr 


1 5 s. 


By Richaku Meade. 


ovo, cioto. By W. 

COAL AND COAL MSNBNa. 

By the Uue Sir Warington W. S.myth, F.R.S.. Chief Inspector of the 
Mines of the Crown. Eiglith Edition. Revised and E.xteiulcd by T .' 




_ _ , _ ^ . :f Inspector of the Mi^es of t!ie Crown and 

of the Duchy of Cornwall. Crown 3 vo, cloth. { Just Pui'lishcd. 3/6 

A5BE5T05 AND ASBESTBC. 

Their Prf^erties, Occurrence, and Use. By Robert H. Jones, 
Mineralogist, Hon. Mem. Asbestos Club, Black Lake, Canada. With Ten 
Collotype Plates and other Illustrations. Demy Svo, cloth. [Just Published, 16/0 


5UBTERRANE0U5 SURVEYING 

(Elementary and Practical Treatise on), with and without the Magnetic Needle. 
By Thomas Fenwick, Surveyor of Mine.s, and Thomas Baker, C.E. Illus¬ 
trated. ismo, cloth. 2/6 

QRANSTE5 AND OUR GRANITE INDU5TRBE5. ■ 

By George F. Harris, F.G.S., Membre de la Soci^t <5 Beige de Geologic, 
Lecturer on Economic Geology at the Birkbcck Institution, &c. With lUus* 
trations. Crown Svo, cloth.. 2/0 










CJWS&Y LOCKWOOD Cr SON'S CATALOGUE. 


A Gold-bearing Orej). 

inciiu.ting me j/rocesscs of Concentration, Chiorinaiion, rmd Extraction by 
Cyanide, and the A^isayinc. Meltinc:, and Refining of Gold. I\J. Eis«:leh. 





aul AT ta'l 1 3 il ChejTii I loim \ it n s ^ t 
■v'jTK'isco. Fourtli Edition^ Enlarged. VViib about 250 

Folding Plates and Working I)rav/in::s. Large crown 
[Just Published. 1 6/0 


TFriE CYANIDE PROCESS OF GOLD EXTRACTION, 

Including its Practical Application on tlie Witv.-.atersrand Gold Fields in South 
Africa. By M. Eissi.kr. .M.]'’., Author of ^'The Metallurgy of Gold,” &:c. 
Witl) Diagrants and Working iJr.awings, Second Edition. Pe^ised and En¬ 
larged. 8vo, cloth. ' [Just Published. 7/6 

THE METALLURGY OF SILVER. 

A Practical Treatise on the Aniaigaination, Roasting, .and Lixiviaiion of Silver 
Ores. Including the Assaying, Melting, and Refining of Silver Bullion/' By 
M, Eisslek, Author of ‘‘The JMetallurgy of Gold,” Sic. Third Edition. 
Crown 8vo, cloth 10/6 

THE METALLURGY OF'ARGENTIFEROUS LEAD, 

Lead ^Bullion. Including .Reports on various Smelting Estabiishntenrs and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and America. 
By M. Eissle'a, M.E., Author of “ The Metallurgy of Gold,” &c- Cro\tm Svo. 
400 pp., with 183 Illustrations, cloth. 1 2/6 








Si.xtb Edition, Revised ar 


S/0 


THE IRON 0RE5 of GREAT BRITAIN ar.d IRELAND, 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working Them, With a Notice of some of the Iron Ores of Spain. By 
J. D. Kendall, F.G.S., Mining Engineer. Crown Svo, cloth, . . 16/0 









ELECTRICITY. ELECTRICAL ENGINEEmNG. S-c. *23 

ELECTRI.CITY, ,ELECTRICAL* 
ENGINEERING, &c. 














CROSBY LOCKV/OOD Ysr SON'S CATALOGUE. 


THE'/lU^NAOEMENT OF,DYNAMO«. 

A Handy Bnok of Theory and Practice for the Use of Mechanics, Engineers, 
StL-^dnints, and others in Charge of Dynamos, By G. W. Lummis-Patekson. 



THE STANDARD ELECTRICAL DICTIONARY. 



ELECTRIC. SHIPHROKTING. 



ELECTRIC L5QHT FOR COUNTRY HOUSES. 








ARCHITECTURE, BUILDING, -> 25 


ARCHITECTURE, BUILDING, &c.' 

PRACTICAL BUILDINQ CONSTRUCTION. 

\ Harulbook tor btudent?; Preparing for Examinations, and a Book of 
Koicrc.ce for Persons Engaged in Building. By John PArnell Allen, 
iMi'-veyor, Lecturer on Building Construction at the Durham College of 
•sci-iu c, Xewcastlejpn -1 viie. Ihud Edition, Revised and Enlarged. 
Medium Svo, 4^0 pp-, with 1,000 Illustration.s, cloth. Published, 7/0 



PRACTJCAL MA50NRY. 



CONCRETE: ITS NATURE AND USE5. 

A Book for Architects, Builders, Contractors, and Clerks of Works. By 
Crown Svo, doth. . . , . . .7/6 



THE MECHANICS OF ARCHITECTURE. 



THE DECORATIVE PART OF CIVIL ARCHITECTURE. 

By Sir William Chambkbs, F.R.S. With Port. ,.it, Illu.strations, Notes, md 
an Examination of Grecian Architecture, by Joseph Gwilt, F?S.A. 
Revised and Edited by W. H. •’Leeds. 66 plates, 4to, cloth . ^"ilO 





CO'NSTRUCTIOFAL IRON ANO .STEEL V-'CRK. 









SANITATION AND WATER SUPFLY. 
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SANITATION AND WATER SUPPEY. 




THE PURIFICATION OF SEWAQE. 

Being a Brief Account of the Scientific Principles of Sewage Purification, and 
their Practical Application. By Sidney Barwise, M.D. (Lond.), M.R.C.S., 
D.P.H. (Camb.), fellow (5f the Sanitary Institute, Medical Olbcer of Health 
to the Derbyshire County Council. Crown 8vo, cloth. [Just Published. 5/0 


WATER AND ITS PURIFICATION. 

interested in Water Supply. By S. Rideal, D. Sc.^Lond.^F-^C. °With 
numerous Illustrations and lables. Crown 8vo, cloth. [Just Published. 7/G 

RURAL WATER SUPPLY. , | 

A Practical Handbook on the Supply of Water and Construction of Water- ' 
works for Small Country Dist*u:ts. By Allan Gkeenwsll, A.M.I.C.E., 1 
ami W. 1. CuRRV, A.M.I.(..h.. Revised Edition. Crown 8vo, cloth 5/0 

THE WATER SUPPLY OF CITIES AND TOWNS. ! 

By William Humijer, A.M. Inst. C.E., and M.Inst. M.E. Imp. 410, half- ; 
bound morocco. (See page it.). Net £6 6s. ■ 

THE WATER SUPPLY OF TOWNS AND THE CON=> j 

STRUCTION OF WATER-WORKS. 

By Professor W. K. Burton, A.M. Inst. C.E. Second Edition, Revised ; 
and Extended. Royal 8vo, cloth. (See page 10.) .... 25/0 I 

WATER ENGINEERING. 'j 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa- , 
tion of Water for the Supply of Towns, for Mill Power, and for other Purposes. ' 
By C. Slagg, A.M. Inst. C.E. Second Edition. Crown 8vo, cloth . 7/6 

SANITARY WORK SN SMALL TOWNS AND VILLAGES. , 

Bv Charles Slagg, A. M. Inst. C.E. Crown 8vo; cloth - 3/0 

SANITARY ARRANGEMENT OF DWELLINQ-HOUSES. '' 

A Handbook for Householders and Owners of Houses. By A. J, Wallis* 
Tayler, A.M.Inst.C.E. Crt.'wn Bvo, cloth.2/6 

"This ^ok will be ^largely read ; it will (te of considerable se^ice to tlu: i-iiblic. It is well I 

VENTILATION. j 

A Text-book to the Practice of the Art of Ventilating Buildings. By W. P. * 
Buchan, R.P. Crown 8vo, cloth.3/6 

PLUMBING. \ 

A Text-book to the Pr.actice of the Art or Craft of the Plumber. By W. P. ? 
Buchan, R.P. Seventh Edition, Enlarged. Crown 8vo, cloth . . 3/6 | 

THE HEALTH OFFICER’S POCKET-BOOK. i 

A Guide to ,Sanitary Practice and Law. For Medical Officers of Health, 1 
Sanitary Inspectors, Members of Sanitary Authorities, &c. ‘ By Edward ■ 
F. Willoughby, M.D. (Lond.), &c. Fcap. 8vo, cloth .... 7/6 . 

A mine o^condeiised information of a pertinent and uv^fui kind on the v.irious of 








CARPENTRY. TIMBER. &-c. 29 


HANDRAILING COMPLETE IN EIGHT LESSON^. 

i Square-Cut System. Bv J. S. Goldthorp, Her^ of Building 
Haliftrx Technical Scliool. With Eight Plates and over 150 


TIMBER MERCHANT’S and BUILDER’S COMPANION. 

CoiiAnniii \fw Copious Tables of the Reduced Weitiht and Measure- 
n- ni - .1 1 )e.\!v .and Rations, of all -sj2cs. troni One to a Thousand Pieces, a ■* 


d Huiulred : ihe Pni 


■e Foot of Square Timber i 
»■ .ill! th h.ouion. Re\^^ecl aiKi Corrected. Crown 8vo. cloth - . . 3/0 ^ 

THE PR.4CTBCAL TilMlBER MERCHANT, i 

\ Liu'dr t'.r the "Use of Contractors. Surveyors. Builders, &c., ; 

u'.cfu! Table.s for .dl purposes connected with the limber Trade, .| 
>1 .>1 W ,.o(i Kssnv on the Snen^th of limber. Remarks on the Growth of ’j 

3 .yc. l->y \V. Kichakdson. Second RJition. Fcap. 8vo, cloth . 3/6 ■; 


OUBDE TO SUPERFICIAL MEASUREMENT. 

Tables f nlcnlated from r to 200 inches in length by i to 108 inches in breadth. . 
t . i the use ot Architects. Surveyors, Kngineers, Timber Merchants, 
liuilncrs. .^c By James Hawkings^, hnurth Edition. Fcap., cloth. i ‘ 

PRACTICAL FORESTRY. j" 

And its Bearing on the Improvement of Estates. By Charles E. Curtis, '' 
F^l, F’rufe'.aoi rit l-ure>.try. I’lcld Lncmeering, and General Estate. 

’ pf Agriculture. Downron. Second Edition.! 

[Just Published. 3/6 



THE ELEMENTS OF FORESTRY. 

Designed to afford Information concerning the Planting and Care of Forest' 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of, 
^V ood!ands. By t. li. Hough. Ltirge crown Svo, cloth . . 10/0 

THE TIMBER IMPORTER’S, TIMBER MERCHANT’S, 

AND BUILDER’S STANDARD QUIDE. ; 

By Richard E. Grandv. Comprising;—An Analysis of Deal Standards,, 
Home and Foreign, with Comparative Values and Tabular Arrangements for, 
fixing Net Landed Cost on Baltic and North American Deals, including alB , 
intermediate Expense.s, Freight, Insurance, &c.; together with copious In.ormaj 
tion for the Retailer and Builder. Third Edition.. \2mo, cloth . 2/ , 








ZROSBY LOCKWOOD SON'S CATALOGUE. 


DECORATIVE ARTS, 


SCaOOi. OF PAINTING FOR THE IMITATION CF 

WOOD^ AND JVIARBLES. 

As Taught and Practised by A. R. Van der Burg and P. Van der Burg. 
Directors of the Rotterdam Painting Institution, i^oyal folio, xS^-by 12^ in.', 
Illustrated with 24 full-sjae Coloured Plates ; .also 12 plain Platesrcomprising 
154 Figures. Third Edition. cloth. [///st 11 s. @d, 

LrSTOF PLATES:—I. VARIOUS TOOLS REQUIRED FOR tVOODPAINTlNG.—s. 3. WALNUT: 
PRELIMINARY STAGES OF GRAINING AND FINISHED SPECIMEJ^—4. TOOLS ‘U^ED FOR 

Marble Painting and me-ihod of Manipulation.~5, 6. St. Remi Ma 5 ?p.le; 
Earlier operations and Finished Specimen. — 7. ^Methods of Sketching 
Different Grains, Knots, &c,— s. 9. ash: preliminary .stages and Finished 
Specimen.—10, Methods of sketching Marble Grains,— n. 12. Brf.cke Marble; 

PRELIMINARY STAGF.S OF WORKING AND FINISHED SPECIMEN.—13. MaPLE : METHOD'^ 
OF PRODUClNG__ TIIF- DlFFERF.NT GRAINS.—14, 15. HIRD'.S.EA'E M.ArLF- P R’K r TT.tTX p v 
SPECIES OF WHITE MARDI.K.—17, 1 







le ber.ucifijliy executed plates mil not Pe the le.i? 




, ELEMErWARY DECORATION. 

A Guide to the Simpler Forms of Kven.Kiay Art. Together with PRACTICAL 
HOUSE DECORATION; By Ja.mes W. Facet. With numerous Illn.s- 
trations. In One Vol., strongly half-bound. Q !0 

[iOU5E PAINTING, GRAINING, MAPBUNQ, AND 

SIGN WRITiNG, 

A Practical ManuaVrof. By Ellis A. Davidson. Seventh Edition. With 
Coloured Plates and Wood Engravings, ramo, cloth boards . , . o/O 


Tm DEC0RAT0R^5 ASSISTANT, 

Gilders, &;_c. • Containing upwards of 600 Receij^ts. Rules, and insi 
^^imenor and'EATerior^!^^^ Seventh Editinrj. i52pp.,cr. 


■MARBLE DECORATION 

-And the Terminoiogy of British and Foreign Marbles. A Handbook for 
.Siudentsi By_ George H. Blagrove. Author of “ Shoring and its Applica- 




DECORATIVE ARTS, &•€. 


ORNAMENTAL ALPHABETS, ANCIENT & MEDIiCVAL. 

From the Eighth Century, with Numerals; including Gothic, Church-Text, 
large and small, Germafi, Italian, Arabesque, Initials ^or Illumination, 
Monograms, Crosses. &c., &c., for the use of Architectural and Engineering. 
Draughtsmen, Missal Painters, Masons, Decorative Painters, Lithographers, 
Engravers, CarverJii &c., &c. Collected and Engraved by F. Delamotte, and 
printed in Colours. New and Cheaper Edition. Royal 8vo, oblong, 

ornamental boards. 2/6 

For those who insert enamelled silences round gitded chahces, who blazon shopjeg^nds 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

_in Analysis of the Roman and Old English 

_....g,., ...... __1, and Numerals, for the use of Draughtsmen, 

Surveyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 

. Collected and Engraved by F. Delamotte, and printed in Colours, 
w and Cheaper Edition. Royal 8vo, oblong, ornamental boards . 2/S 

comprised in it every ^i^sible sh^e into the fetters of the alphabet and 

MEDIEVAL ALPHABETS AND INITIALS FOR 

ILLUMINATORS. 

By F. G. Delamotte. Containing 21 Plates and Illuminated Title, printed 
t in Gold and Colours. With an Introduction by J. Willis Brooks. Fourth 
and Cheaper Edition. Small 410, ornamental boards^ 

A PRIMER OF THE ART OF ILLUMINATION. 

lers ; with a Rudimentary Treatise on the Art, 

Kercise, and Examples taken from Illuminate- -, 

printed in Gold and Colours. By F. Delamotte. New and Cheaper 

Edition. Small 410, ornamental boards.S/0 

“ The examples of ancient MSS. recommended to the student, wliich. with much good sense, 


Emblems. Collected by F. Delamotte, j 

"The book will be of great assistance to h 


d printed in Colours. Oblong 




i7l 




INSTRUCTIONS IN WOOD=CARVINQ FOR AMATEURS. 

With Hints on Design. By A Lady. With to Plates. New and Cheaper 
EdiiiOT. Crown 8vo, in emblematic wrapper . ... . . 2/0 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Timss, F.S.A. Including 
Fresco. Oil, Mosaic, Water-Colour, Water-Glass, Tempera, F.ncaustic, 
Miniature, Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth 

Edition. Crown 8vo, cloth.. . 6/0 

Adopted as a Prise Book at South Kensington. 

carchd porusnl of tills unprottMdlng comprehensive^tieatlse.”—.del s 



















HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

By Dr. Lardner. New Edition, Revised and Enlarged by Benjamin Lokwy, 
F.R.A.S. With 23611lustrations. Post 8vo, cloth .... 6/C 


HANDBOOK OF OPTICS. 

By Dr. Laruner. New Editior 
With 298 Illustrations. Small 8s 


ELECTRICITY, MAONETi^SM, AND ACOUSTICS. 


HANDBOOK OF ASTRONOMY. 


MUSEUM OF SCIENCE AND ART. 


Cohamon Things Explained. Steam and its Uses. 25. cl 

The Microscope. 2s. cloth. Popuiar Astronomy, js. ( 

Popular Geology. 25. hd. cloth. The Bee and White Ants. 

Popular Physics. 2i. 6d. cloth. The Electric Teiegraph. : 


ANIMAL PHYSIOLOGY FOR SCHOOLS. 


THE ELECTRIC TELEGRAPH. 










CHEMICAL MANUFACTURES. CHEMISTRY. &-c. ’5 

A MANUAL OF THE ALKALI TRADE. 


Including the M.mufacture of Sulphurie Acid, Sulphate of Soda, and Bleaching 
Po’-Vder. liTjottN Lomas. Alkali Manufacturer, Newcastle-upon-Tyne and 
i..,ini’.-in. too pn. of Text. With 232 Illustrations and Working Drawings. 



THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 

OEOLOaV. 


.imng all known Methods of Anhydrous Analysis, many Working 
pies, ana Instructions for Making -Apparatus. By Lieut.-Colonel W. A. 



THE MANUAL OF COLOURS AND DYE-WARES. 





A HANDY BOOK FOR BREWERS. 



FUELS: SOLID, LIQUID, AND GASEOUS. 





36 CROSBY LOCKWOOD & SON'S CATALOGUE. 
TBE.ARTISTS’ MANUAL OF PIGMENTS. 



A POCKET-BOOK OF MENSURATION AND OAUCiINQ. 















INDUSTRIAL AND USEFUL ARTS. ^7 

CEMENT5, PASTE5, 0LUE5, AND 0UM5. 

A Practical Guide to the Manufactur? and Application of the various Aggluti- 
nant> required m the Building. Metal-Working, Wood-Working, and Leather- 
W orking Trades, and for W orkshop, Laboratory or Office U.se. With upwards 
M ooo Recipes and Formal*. By H. C. Standage, Chemist. Third Edition. 
Crown cloth. [Just PublisheU. 2/0 

^ . 


THE ART OF 50AP-MAKENG. 

A Pr.'u-tic.al H.anilfeook of the Manufacture of Hard and Soft Soaps, Toilet 
.S..>aps ^cc. Including many New Processes, and a Chapter on the Recovery of 
rr;>m Wavie Lrvs. Hy Alx. Watt. Fifth Edition, Revised, with 
an AfpeuUi-v on Modern Candlemaking. Crown 8vo, cloth , . . 7/6 

in English te 

PRACTICAL PAPER=MAKINQ, 

A for Paper-Makers and Owner! and Managers of Paper-Mills. With 

Tables- Caloulations. &c. By G. Clajo'ERTON, Paper-Maker. With Illus- 
tr.ations of Pfbres from ^l^icro-Ph^tographs.^^^^C^^ s. ^ 


THE ART OF PAPER-MAKINQ. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous MateriaU. Including the Manufacture of Pulp from 
Wood Fibre, with a Description of the Machinery and a^ppliances used. To 
which are added Detail.s of Processes for Recovering Soda from W'aste Liquors. 
By .Alexander Watt. aXuthor of “The a^rt of Soaap-Making.” With Illus¬ 
trations. Crown Svo, cloth.7/6 

"It may be regarded as the staiid-ird work on the subject. The book is full of valuable 


A TREATISE ON PAPER 

For Printers and Stationers. With an Outline of Paper Manufacture; Complete 
Tables of Sizes, and Specimens uf I.>iflrerejt Rimls of Paper. By Richard 
Parkinson, late of the Manchester Technical School. Demy 8vo, cloth. 

• [Jus/ Puhlislud. 3/6 

THE ART OF LEATHER MANUFACTURE. 

^ /.) Method.s the 

e Boiling, Out 


Explained, and many K 
Kstimation^of Tannin, 

Fourth Edition. Cri 


: fuMy DcscTibed. a . ^ 




.\uihor of “ .Soap-Making," &c. 




^-sr'ol 


THE ART OF BOOT AND SHOE MAKING. 

A Practical Handbook, including Mea.surcment, Last-Fitting, Cutling-Oul, 
Closing arid Making, with a Description of the most approved Machinery 
EorDloyedL By John B. Leno, late Editor of St. Crispin, and The tiorj and 
ismo, cloth. a . . 2/0 










fi'iOnERN ErOROLCGY, 5N THEORY AND I-RACT!Cc, 

Tranr-]aiL;d from the French of Claudius^ Saunikt;. ex-DFector^of the .Schoo! 

I\Tannfactur'eiT rmd Kdward Rigg, m"a., As?ayer in the' Royal Mint. ' With 
^ . Coloured Copper Plates. Second 


Seventy-ei5yhl Woodcuts ttnd 'J. ........ v.... w. 

Edition, Super-royal St'o. cloth, £^;2i Ss. ' lialf-caF 


A practical Guide for the M'alch and Chronometer Adju.st.er in Mtikinu. 
ky C.'kT’FRiTTsr 370 pp., wth Illu-strations, Svo, cloth . . \ IS'D 


1 Mechanical Arts. Translated fi 

and enlarged by Juukk Trut . . 

A., Assayer m the Royal Mint. Third Edition. Svo, cl 






A HISTORY OF WATCHES OTHER TIMEKEEPERS. 

PTeFI JIFI f 1 Polol 1 . 2'6 

ELECTRO=OEPOSITION, 

A PracticalIreafee on the Electrolysis of Gold, Silver, Copper, Nickel, and 
other Metals and AJloys. kViih Descriptions of Voltaic Batteries. Mag:neto 
and Dj’namo-Electric Mttchines. Tltcnnopiles, and of the Materials and 
Processes used in every department of the Art. and several Chapters on 
Electro-Metallurgy. By- ALEXAn'OER Matt, .Author of ■EElectro- 
A'lf'Lailtireiv. ■ o;c. xjuirl JL-Oitioji. .iCi.'-visen. L.-roY'n e'-rn ci'.'i n . . l-Gfi.!, 




Tenth Edition, including the 


JEWELLERJS A5SISTANT IK WORKKYO liN GOLO. 

A Practical Treati.se for Master.s and Workmen; Compiled from the E.xperietr 
of Thirty Years MVorkshop Practice. By George K. idKE. Aiithar of ''ll 









INDUSTRIAL AND USEFUL ARJS. 


CiOLDSMJTH’S HANDBOOK. 


SILVERSMITH’S HANDBOOK. 


SHEET METAL WORKER’S INSTRUCTOR. 


PASTRYCOOK & CONFECTIONER’S GUIDE. 

For Hotels, Restaurants, and the Trade in ceneral, adapted s 
Use. By R. Wells. Author of “ The Bread and Biscuit Baker 


THE-MODERN FLOUR CONFECTIONER, WHOLESALE , 

AND RETAIL. 

Containing a large Collection of Recipes or Cheap Cakes, Biscuits, &c. With 


RUBBER HAND STAMPS 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indiartt^er Hand Stamps, Small Articles of Indi,arubher, The Hektogyph, ‘ j 
SfecigWhJis. Coment.s, and Allied Subjects. By T. O'Conor Sloanb, A.Si., 
HhlD.‘SSyJth numerous Illustrations. .Square 8vOiSclolh 6/0 









h'lKSLy LocKivoni) 


SON'S CATALOGUK. 

■ H h K D Y .3 0 0 [(S FO R H A R DIG R A FT:'. 

l’,Y PAUL F. HASI.tJCK." 

A “ Worl: " Series), Amhor of " Liilhe Work," “ Milling Machiner 


TME FATTERW AiAKER’S HANDYBOOK. 

Upwards of ICO Illu^itrations ^ ^ ^ ^ . ■ t/O 

TliE mECHANJC’S VFORKSHOP HANDYBOOIC. 

Oil various' Handicraft^ Processes. With Useful Notes and Miscellaneous 
Memoranda. Comprisintt about^eoo Sivbjects 

TME MODEL ENGINEER’S rIANOYBOOIC 

A Pracdcal Mannal on the Construction of Model Stean 

TliE CLOCK JOBBER’S HANDYSOOK. 

A Practical Manual on<-C!eaninp:, Repairing, and .Adjusting. 




1 Engines. 


:)o Illustrations . Id'' 

Tf^E CABINET MAKER’S tiANOYBOOK, 

. A Practical Manual on the Tools, hfaterials, Ajtpliance.s, and Processes 
employed in Cabinet AVork. M'ith npward.s of loo Illustrations . .1/0 

'■Mr. Hashiclc's tlioroncli-goitnMitrle Hanajd^wk is amongst tlie most practical giiidas we 

the" WOODvi^ORKER’S HANDYBOCK O.F MANUAL 

INSTRUCTION. 

Embracing Information on the-Tools, Materials. Appliances and Processes 
Employed in Woodworking. With ic -' — 









COMMERCE, COUNTING-HOUSE WORK, TUBLES, 


. COMMERCE, ’ COUNTING-HOUSE 'WORK, 
TABLES, &c. 


LESSONS IN COMMERCE. 

Isv Protess(jr k. Oambaro, of the Royal High Commercial School at Genoa. 
Edited and Revised by James GaUi.t. Professor of Commerce and Commercial 
Law m king s Co^e^e. London. Second Edition, Revised. Crown 8vo . 3/6 


THE FOREIGN COMMERCIAL CORRESPONDENT. 


FACTtWY ACCOUNTS: their PRtNaPLES^& PRACTICE. 


MODERN METROLOGY. • 

A Manual of the Metrical Units and Systems £Q:he \ 
Jackson, A. M. Inst. C. E., Author of " Aid to Survey 


TOE BRON AND METAL TRADES’ COMPANION. 

For Expeditiously Ascertaining the Value of any Goods bought or 
Weight,/rom is. per cwt. to ti2S. per cwt., and from one farthing per poj 
one shilling per pound. By Thomas D(>wnik. 396 pp., leather . 

“ AUbou^ specially adapted to tho^lrOT trader, the tallies wilf b^foiind u- 

every<ci2t^tmancs3hi ethicb merchandise is bought and s^d by v/eisi^. '—/iai/v/av^€ivi. 









4P' ' CROSBY LOCKWOOD SON'S CATALOGUE. 


NUMBER. WEIGHT, AND FRACTIONAL CALCULATOR. 

Containing upwards of z^o.ooo Separate Calculations, showing at a Glance the 
Value at 422 Different Rales, ranging from y^th of a Penny tO 205 . each, or per 

Anv number of*cwts., qrs., and lbs., from r cwt. to 470 cwts. Any number of 
tons, cwls., qrs.. and lbs., from i to i,oob tons. By William Chadwick, 
Public Accountant. Third Kdition, Revised. 8vo, strongly bound . 18/0 

THE WEIGHT C.\LCULATOR. 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at 
one Reterence the exact Value of any Weight from 1 lb. to 15 tons, at 300 
Progressive Rates, from to ibes. per cwt., and containing 106.000 Direct 

:. Fifth Edition, carefully 

^ 'r 


the whole Deiiig calculated . 

h i-> Hi ^KY HARDt 
Royal Svo, strongly h.alf-bound 


THE D53COUNT ^ 


bV’hekrv PIakisen; 
bound . £1 5 s. 


TABLES OF WAGES. 

At 54, 52, 50 and 4S Hours per Week. Showing the Amounts of Wages from 

advancing by Oi^ Shilling from 4s. to 55s. per week. By Thos. Garbutt, 
Accountant. Square crown Svo, half-liound.6/0 

IRON=PLATE ^WEIGHT^TA^^^ 

and \V. H. SiMi’SON. 410, half-bound. £1 5 s. 


MATHEMATICAL TABLES (ACTUARIAL). 

Compn.-iing Coninnuation and Conveislon Tables. Logarithms, CologarlLhm.s, 
on canvas, in cloth case. ' ' [Just Published. 5/0 
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AGRICULTURE, FARMIN-G, 
•GARDENING, &c. 

THE COMPLETE ORAZIER AND FARMER’S AND 

CATTLE BREEDER’S ASSISTANT. . 

A C-ompeiuliu’.n ol Husbandry. Originally Written by William YouATT.g 
i- .v.irteenth Kilition, entirely Re-wntien. consiiieraniy Enlarged, .and brought 
up to Vreseiit Rel|uireiiients, by William fRR.AM. LL.D., Assistant Ccm- 

of .\uricu!lure.'" eic“""'Royal' 3vo. i.ioo pp., with over 450 Illustrations, 
h.ind.sumely i.oijjid, 1 AVI'. £1 11s. 60. 



^**»Opinions of th# Press ox the Xeiv Edition, 



NOTE=BOOK OF AGRICULTURAL FACTS & FIGURES 

FOR FARMERS AND FARM STUDENTS. 

Ry Primrose McConnell, B.Sc., Fellow of the Highland and Agricultural 
Society, Author of “ Elements of Farming." Sixth Edition, Re-written, Rev ised, 
and greatly Enlarged. Fcap. Bvo, 480 pp., leather. [Just PuHisked. ©/Q 














^ .AGRICULTURE. FARMING, GARDENiNQ. <5.c,-s, 43 
FERTILISERS AND FEEDING STUFFS. '' 

A Handbook for tfte Practical Farmer. By Bernard Dyei^ D.Sc. (Lond.) 
With the Text of the Fertilisers ami Feeding Stuffs Act of 1893, &c. Third 
Etiiiian, Revi.sed. Crown Bvo, cloth. [Just Fublished. I/O 

^ Tti^s litile book is^prccisely what it professes to be—‘ A Handbouk^r the Pmcdcal 

BEES FOR PLa\SURE AND PROFIT. 

General Management the Apia^. By G. Gordon Samson, 

BOOK-KEEPING for FARMERS and ESTATE OWNERS. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. 
Second Edition,IRevised. Crown 8vo, cloth boards, 3/6 i or, cloth limp, 2/6 

WOODMAN’S YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account an# Diary, and showing the Income and 
Expenditure'under each Department of Crops, Live Stock, Dairy, &c., &c. 
With Valujtfion, Profit and Lo^ Account, and Balance Sheet at the End of the 
Year. By Johnson M. Woodman, Chartered Accountant. Second Edition. 

^ Folio, half-bound ........ AV/ 7/6 

THE FORCING GARDEN. 

Or, How to Grow Early ^Fruits, Flowers and Vegetables^ With^ Plans and 
By Samuel Wood. Crown 8 vo, cloth.3/6 

A PLAIN GUIDE TO GOOD GARDENING. 

Or, How to Grow Vegetables, Fruits, and Flowers. By S. Wood. Fourth 
Edition, with considerable Additions, and numerous Illustrations. Crown 

8vo, cloth.3/6 

directions ar^exceBent."—^ ^ ^ ^ ^ 

MULTUM-IN-PARVO QARDENI^ 

Or, How to Make One Acre of Land promi« £620 a year, by the Cultivation 
of Fruits and Vegetables ; al^, How to Grow Flowers in Three Glass Houses, 
so as to realise per annum clear Profit. By SA^a•EL Wood, Authpr of 

“ Good Gardening,” &c. Sixth Edition, Crown Bvo, sewed . -1/0 

THE LADIES’ MULTUM-IN=PARVO FLOWER GARDEN. 

And Amateur's Complete Guide. By S. Wood. Crown Bvo, cloth . 3/6 

POTATOES: HOW TO GROW AND SHOW THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown Bvo.* . . 2/0 

MARKET AND KITCHEN GARDENING. 

By C. W. Shaw, late Editor of Cloth 3 3/6 







U Ci p U E E KI I'T G, V ALU 7 K G, L ALT D 
SURVEl-li-TG-, ESTATE AGENCY, Ax. 


jMvjoOD-S ' TA3SE5 FOR ?UR(ila.ASir.!G ESTATES 
AND FOR THE YALUATiON OF PROPERTIES, 
luoludinp AdvoM'sons. As.'^urance Policies. Cop^'liol'c.s. Deferred Aniiuiiies, 
Freeholds. Ground Rents. lininedmle Annuities. Leaseholds. Life Interests. 
Tvlortpages. Perpeiuities. Renewals of Leases, Reversions, Siniciag Fund^. 
&c., &c. 25:h Edition, Revised and E.xieuded by V/illiam Schoollkg. 
F.R.A.S.. ^virh Logarithms of Natural NumbeTsand Thoman s Logarithmic ■ 
■- Interest and Annuity Tables, rp-, Demy Svo, cloth. 

AA;/ a;o 



THE APPRAISER, .aUCTIjNEER, SROREBI. HOUSE 
AND ESTATE AGENT AND VALUER’S POCKET ASS 5 STANT. 



ALIC'l'iCKEERS; TB£FR DvJ'UeS AJ-R? LiASILiXLES. 

A. Manual of Instruction and Ccnn.sel for the Younst Auctioneer. Ly Robert 
Squiebs. Auctioneer. Second Edition, Revised and partly Re-written. Demy 



POLE PLANT.ATIONS Aa'D URDSK.W0GD5. 

A Pi I r I c 

Pu " Xi n= A fY ” It J i 1 ' lY'r 



. AUCTIONEERING. VALUING, LAND SURVEYING. ,^c.^^7 

Iaq'RICULTURAL surveyor and estate AQEil^T’S 

HANDBOOK. • , 

o or Practical Rules, Formul«e, Tab!^, and Data. A Comprehensive Manual 

b ouipmerit. th^ Management, or the Valuation of I-andcd I 
*loM t)KitVHT. Agricultural S 
cultural \ a!' 


THE LAND VALUER’S BEST ASSISTANT. 

Being Tables on a ver>’ much Improved Plan, for Calculating the V^alue of 
ti-^iates. With Tables for reducing Scotch, Irish, and Provincial Customary 
Acres to Statute Pleasure, See. By R. Hudson, C.E. New Edition. 
Royal 32010. elastic band . 4/0 

THE LAND IMPROVER’S POCKET-BOOK. 

Surveyor. Secon^^dition, Revised. Royal 32010, oblong, ^"'4/0 

THE LAND VALUER’S COMPLETE POCKET=BOOK. 

Being the above Two Works bound together. Leather. . . . 7 IS 

HA8«!DB00K OF HOUSE PROPERTY. 

A Popular and Practical Guide to the Purchase, Mortgage. Tenancy, and 
Compulsory Sale of Houses and Land, including Dilapidation.^ and Fixtures ; 

right use of Decorative Art. By E. L. Tarbuck. Architect and Surveyor. 
Sixth Edition. i2mo, cloth.5/0 


LAW AND MISCELLANEOUS. 


MODERN JOURNALISM. 

A Handbook of Instruction and Coun-sel for the Young Journalist. By Joh; 
B. Mackie, Fellow of the InstitAe of journalists. Crown 8vo, cloth 2/( 

HANDBOOK FOR SOUCITORS AND ENGINEERS 

Engaged^in Promoting Private Acts of Parliament and Provisional Orders fo 


M. In.st. C.E. 8vo, cloth . 


... at-Law, 

£1 Ss. 


PATENTS for INVENTIONS, HOW to PROCURE THEM. 

Compiled for the Use of Inventors, Patentees and others. By G. G. M. 
HAKDlNtiHAM, AS.SOC. Mem. Inst. C.E., &c. Demy 8vo, cloth . 1/6 

C0NCIL1AT10N& ARBITRATION in LABOUR DISPUTES. 

Quesu-o^'m Home^ an“ Abroad.^ Ry”j™k“jslrNS,‘’Arihor^oT'‘'K^^^ 
Supremacy, &c. Crown 8vo, soo pp., cloth . . ®6 
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CROSBY LOCKWOOD &■ SON'S CATALOGUE. 


EVERv' MAN’S OWN LAWYER. 

A HanfkV I>'>ok of the Principles of Law and Equity. With a Concu^e 
Dw.iioaaiv of Legal leniis. By A Bakrister. Thirty-seventh Kdiiion. 
oar.-fiilly Revised, and ineiuding New Aets of Padiament of 1809. Com- 



IA<)') ; Li>inn{i'Us Act, rSoOi besides the Uencjices Act. 
aul} n til C o n 8 o, 

cov/ or Kcicrcncc a C(.>mplete Lpitome of the 

,.NCiLAMj, cvmprisni-^ {it 7 /iOH)^st Other matter) : 



— Figaro . 


THE PAWNBROKER’S. FACTOR’S, AND MERCHANT’S 

• aUIDK TO THE LAW OF LOANS AND PLEDOES. 

With the Statutes and a Digest of Cases. By H. C. Folkard, BaiTistcr-at* 

LABOUR CONTRACTS. 

.4 Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutes by T.F. Uttley, 
Solicitor. Fcap. 8vo, cloth.3/6 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 

(1873-1891). For the Use of Manufacturers and Managers. By Emile 
Garcke and J. M. Fells. (Reprinted frum “Factory Accounts.”) 












